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Executive  Summary 

This report provides the technical basis for completing certain elements of the Reilly Site Consent Decree – 
Remedial Action Plan (CD-RAP). The specific remedial elements discussed are the groundwater pumping at 
wells W410, W420, W421, and W439 in the Drift, Platteville, and St. Peter Aquifers. In accordance with prior 
pumping cessation efforts, this report proposes numeric cessation criteria and evaluates the hydrogeologic 
setting in the aquifers. The timing for this cessation request is identified in Part BB of the Consent Decree that 
provides a milestone horizon of 30 years for completing various remedial elements. At this point in time there 
are approximately 1,850 PAH analyses spanning more than 24 years in the Drift, Platteville, and St. Peter 
Aquifers. This report will show that the overall trends in the data clearly support cessation of pumping in the 
non-drinking water aquifers. 

Appendix A contains graphs showing the concentrations of total PAH over time for most of the wells that have 
been monitored for the CD-RAP. Also the entire water quality database for all Reilly Site groundwater 
monitoring results through October 2, 2012 is available. In summary the data indicate: 

1. Total PAH concentrations were steady or decreasing in 53 of 58 Drift, Platteville, and St. Peter Aquifer 
wells monitored for the Reilly Site. 

2. Individual PAH compositions in the source area and in downgradient areas are consistent with 
literature descriptions of biodegradation and natural attenuation of PAH compounds. PAH naturally 
have limited mobility in the environment, and the Reilly Site data bear this out. 

3. Individual PAH concentrations meet current Minnesota Department of Health and U.S. Environmental 
Protection Agency drinking water criteria in a large portion of the site area.  Shallow groundwater in 
the vicinity of the bog area contains PAH above the current criteria. A much larger area contains PAH 
above the CD-RAP drinking water criteria which are roughly 1000 times more stringent than current 
Minnesota Department of Health and US Environmental Protection Agency drinking water criteria for 
PAH. Background levels of PAH in normal urban runoff, which recharges the shallow aquifers, may be 
expected to exceed the CD-RAP drinking water criteria (see Section 3.1.1).  

The objectives for each of the four pumping wells in the shallowest aquifers were to limit the spread of PAH or 
control the source. The City believes that for all practical purposes this goal has been met and the pumping 
wells can be turned off. The practical aspect of this belief is based on assessing groundwater using current 
drinking water standards and on the fact that restoring groundwater to PAH concentrations below the CD-RAP 
drinking water criteria was not part of the goal of the pumping wells. Groundwater monitoring after cessation 
will evaluate the effectiveness of this response action. Wells W410, W420, W421, and W439 will be 
maintained such that pumping could be resumed if unacceptable risks are found during post-cessation 
monitoring. Section 5 of this report formally requests cessation of pumping in these four wells. 

The City has decided, as a matter of public policy independent from water quality monitoring results, that 
pumping in the Prairie du Chien – Jordan drinking water aquifer and treatment of that water with activated 
carbon for use in the public water supply system will continue beyond the 30-year milestone in the CD-RAP. 
Source and gradient control in the Prairie du Chien – Jordan Aquifer are not part of this cessation request. 
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1.0     INTRODUCTION 

1.1 Reilly Site  Remedy Background 
The operation of a coal-tar distillation and wood preserving plant in the City of St. Louis Park, Minnesota, 
(the Reilly Site) from 1917 to 1972 resulted in soil and groundwater that have been found to contain 
polynuclear aromatic hydrocarbons (PAH) as a result of Reilly’s activities.  Numerous studies have 
evaluated PAHs in various aquifers beneath St. Louis Park and adjacent communities. The studies led to a 
comprehensive cleanup plan for the Reilly Site embodied in the 1986 Consent Decree – Remedial Action 
Plan (CD-RAP). The United States Environmental Protection Agency and the Minnesota Pollution Control 
Agency (the Agencies), the Minnesota Department of Health (MDH), the City of St. Louis Park (City), and 
Vertellus Specialties Inc. (formerly Reilly Tar & Chemical Corporation) are parties to the CD-RAP. The 
introduction of the 1986 CD-RAP addresses the following goals for the Reilly Site: 

1. Provide a safe drinking water supply in sufficient quantity for the City of St. Louis Park and 
surrounding communities; 

2. Control the spread of Contamination (as defined by the CD-RAP) in the Drift-Platteville, St. Peter, 
Prairie du Chien - Jordan, Ironton – Galesville, and Mt. Simon – Hinckley aquifers resulting from 
activities at the Site; 

3. Allow for the safe, reasonable, and beneficial use of the Site and adjacent Contaminated areas; and 
4. Preserve and protect groundwater resources for present and future use. 

 

The first CD-RAP goal was achieved by providing granular activated carbon (GAC) treatment systems for 
the municipal water supplied by City wells SLP4, SLP10 and SLP15.   The drinking water criteria 
established in the CD-RAP (Section 2.2) include the following concentration levels (in units of nanograms 
per liter [ng/l] or parts per trillion): 

CD-RAP Drinking Water Criteria 

 Advisory Level Drinking Water Criteria 

Sum of benzo(a)pyrene and dibenz(a,h) anthracene 3.0 ng/l* 5.6 ng/l 

Carcinogenic PAH 15 ng/l 28 ng/l 

Other PAH 175 ng/l 280 ng/l 

* or the lowest concentration that can be quantified, whichever is greater 
 
The third CD-RAP goal was achieved by covering the site with soil to create a surface barrier between 
people and PAH in soil. The CD-RAP (Section 11.5.3) requires the Agencies to review and approve 
construction plans any time a redevelopment project occurs at the Reilly Site. Other institutional controls, 
such as deed restrictions, have also been implemented at the Site. The site has been 100% redeveloped for 
various residential, commercial, and recreational uses and the City continues to monitor the surface barrier 
for adequate cover. 

The second and fourth CD-RAP goals are inter-related and are the subject of this report. The CD-RAP 
required implementation of remedial measures to limit the spread of PAH in the Drift, Platteville, St. Peter, 
Prairie du Chien – Jordan, and Ironton – Galesville Aquifers. The method specified by the CD-RAP for 
limiting the spread of PAH in groundwater was the use of pumping wells. Cessation criteria were specified in 
the CD-RAP for the wells in the Prairie du Chien – Jordan and Ironton – Galesville Aquifers, but not for the 
Drift, Platteville, or St. Peter Aquifers. This report proposes cessation criteria that have already been 
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achieved in the Drift, Platteville and St. Peter Aquifers and recommends cessation of pumping in those 
aquifers. Cessation of pumping will allow the City and the Agencies to accomplish the following goals: 

1. Complete specific remedial elements as discussed in Part BB of the CD-RAP, and  
2. Conserve resources associated with pumping and dumping groundwater.  

1.2 Pumping His tory 
The CD-RAP (in Sections 4, 6, 7, 8, and 9) relies on groundwater pumping to control PAH and required 
pumping in all aquifers affected by contamination from the Reilly Site. Table 1 provides a summary of the 
pumping wells used to limit the spread of PAH at the Reilly Site. Figure 1 shows the locations of pumping 
and monitoring wells in the Drift, Platteville, and St. Peter Aquifers. Figure 2 locates wells in the Prairie du 
Chien – Jordan and deeper aquifers. Wells W105, W422, and W434 were pumping wells that have already 
been turned off. Wells W410, W420, W421, and W439 pump an average of approximately 200 gallons per 
minute from the St. Peter, Platteville, and Drift Aquifers at an annual cost to the City of approximately 
$250,000. These four wells are candidates for cessation and are the subject of this report. The Prairie du 
Chien – Jordan Aquifer pumping wells are also municipal supply wells that are treated and used for drinking 
water. No cessation of pumping is proposed for the Prairie du Chien – Jordan Aquifer. 

The history of pumping in each aquifer is described below. No pumping was required in the Mt. Simon – 
Hinckley Aquifer. 

As shown in Table 1, Ironton - Galesville Aquifer well W105 met the quantitative cessation criterion 
established in the CD-RAP 9Section 6.1.5), namely water quality results less than 10 micrograms per liter, 
and pumping stopped in 1991 after five years of operation. Water quality results greater than 10 micrograms 
per liter in 1992, 2008, and 2010 are believed to be related to inadequate well purging rather than an actual 
increase of PAH in the Ironton Galesville Aquifer. Additional samples collected after the elevated results 
verified that the PAH concentrations were below the 10 ug/l cessation criterion when proper purging was 
performed. The distribution of PAH in the Ironton - Galesville Aquifer was not controlled by pumping well 
W105. Instead, the relatively low concentrations of PAH and limited distribution of PAH in the Ironton - 
Galesville Aquifer do not pose unacceptable risks, because the PAH are naturally attenuated and the 
aquifer is not used for drinking water in the vicinity of the Reilly Site.  

PAH entered the Prairie du Chien – Jordan Aquifer via multiaquifer groundwater flow in well W23, including 
the direct introduction of coal tar-like material as observed on the borehole. According to USGS WSP 2211, 
contaminants can move fairly rapidly through the Prairie du Chien – Jordan Aquifer because the upper part 
of this aquifer is a solution channel carbonate rock of high transmissivity and low effective porosity. In St. 
Louis Park, dissolved PAH were widely distributed in the aquifer in response to pumping changes at the City 
municipal wells. In particular, well closures due to PAH contamination at wells SLP7, SLP9, SLP10, and 
SLP 15 were followed later by closures at wells SLP4 and SLP5 as a result of PAH being drawn by wells 
SLP4 and SLP5 to previously uncontaminated areas of the aquifer.  

One of the primary elements of the Reilly Site remedy is to maintain pumping at municipal wells SLP4 and 
SLP10/15. This pumping has been shown to provide the primary containment which prevents the further 
spread of PAH in the Prairie du Chien – Jordan Aquifer. A secondary remedial element is the continued 
pumping at well W23 which helps control the highest concentrations of PAH in the Prairie du Chien – Jordan 
Aquifer. Well W23 is located on-site and, prior to cleaning in 1982, the well contained coal tar-like materials 
within the well bore and on the adjacent rock surfaces of the Prairie du Chien Formation.  Most if not all of 
the PAH from the Reilly Site in the Prairie du Chien – Jordan Aquifer migrated via well W23.  

Well W410 is an active pumping well in the St. Peter Aquifer that was installed after an investigation of the 
St. Peter Aquifer was conducted in accordance with Section 8.1 of the CD-RAP. The CD-RAP did not 
specify pumping rates or cessation criteria for well W410 because the results of the investigation were not 
available at that time and it was not known that a pumping well would be needed in the St. Peter Aquifer. 
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The CD-RAP (Section 8.3) states that the purpose of the well is to prevent the further spread of groundwater 
exceeding any of the CD-RAP drinking water criteria. 

Platteville Aquifer pumping wells included well W421 and W434. The CD-RAP identified different qualitative 
reasons for pumping these wells. Well W421 is an active pumping well that was installed to control the 
source of contamination in the bog area south of the Reilly Site (CD-RAP Section 9.1.1). Well W434 was 
installed to prevent the spread of contamination into the buried bedrock valley as mapped by Hult and 
Schoenburg in USGS Water Supply Paper 2211, Plate 2 (CD-RAP Section 9.7.2). After a four-part 
evaluation as described below in Section 1.3, pumping at well W434 was ceased in 2006 because the water 
quality met the MDH Health Risk Limits (HRL) and Maximum Contaminant Levels (MCL) for various PAH 
compounds. 

Drift Aquifer pumping wells included wells W420, W422, and W439. Well W420 is an active pumping well 
that was installed to control the source of contamination in the bog area (CD-RAP Section 9.1.1). Well W422 
was installed to limit the spread of contamination into the buried bedrock valley as mapped by Hult and 
Schoenburg in USGS Water Supply Paper 2211, Plate 2 (CD-RAP Section 9.2.4). Similar to well W434, 
pumping at well W422 was ceased in 2000 because the water quality met the HRLs and MCLs for various 
PAH compounds. Well W439 is an active pumping well that was installed in accordance with Section 9.5.1 
of the CD-RAP to limit the spread of contamination within the Northern Area, as defined by the CD-RAP 
(Section 9.3.1). 

1.3 Pumping Ces s a tion  
The CD-RAP states that the pumping wells in the St. Peter, Platteville, and Drift Aquifers may cease 
operation when they are no longer required for the purposes for which they were installed (see CD-RAP 
Sections 8.3, 9.1.4, 9.2.4, and 9.5.2). Well W422 was removed from service in 2000 and well W434 was 
removed from service in 2006 because the Agencies agreed with the City’s assessment that the cessation 
criteria had been met. Copies of the relevant correspondence from the Agencies are provided in Appendix 
B. In order to make this determination, the Agencies required a four-part evaluation of cessation. The 
Agencies December 6, 1999 letter explained the following four elements required for a cessation request: 

1. Numeric Cessation Concentrations: Where the CD-RAP identifies qualitative goals such as 
controlling or limiting the spread of contamination, the Agencies requested numeric criteria used to 
evaluate potential ceasing of pumping for the Drift, Platteville, and St. Peter Aquifers. Section 2.0 of 
this report recommends using numeric cessation criteria consisting of current available HRLs and 
MDH Health Based Values (HBVs) or MCLs for PAH compounds at key monitoring wells (sentry 
wells).  

2. Compliance With Remedial Objectives: This includes hydrogeologic evaluation of the pumping wells 
and an assessment of the contaminant concentrations and health risks within the areas of the 
aquifers influenced by the pumping wells. Section 3.0 of this report uses the historic site database 
to delineate the inferred extent of PAH in groundwater above the MDH HRLs and HBVs and an 
analysis of the capture zones of each pumping well.  An important part of the justification for 
cessation of pumping is a hydrogeologic evaluation in areas of the aquifers that are unaffected by 
the pumping, including the area of the buried bedrock valley as mapped by Hult and Schoenburg in 
USGS Water Supply Paper 2211, Plate 2.  

3. Assessment of Contaminant Spreading: The Agencies requested post-cessation monitoring to 
determine if contaminant migration occurs. In considering cessation of pumping in the non-drinking 
water aquifers, the City recognizes that future downgradient monitoring at key locations will 
determine if groundwater that exceeds cessation criteria migrates beyond its current distribution 
(see Section 4.0). This report proposes well locations and sampling frequencies based on post-
cessation monitoring needs. 
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4. Criteria to Resume Pumping: These numeric criteria are PAH concentrations at specific locations 
that would trigger a resumption of pumping. Section 5.0 of this report recommends the use of HRL 
and HBV or MCL PAH concentrations at key locations for this purpose. 

The City looks forward to completing the CD-RAP requirements for source and gradient control in the non-
drinking water aquifers so that the City and the Agencies may accomplish this milestone in the remedy of 
the Reilly Site. Part BB of the CD-RAP requires five years of post-cessation monitoring data that 
demonstrate cessation criteria have been met, in order to obtain certification from the Agencies that the 
remedial tasks are complete. Given the 30-year milestone for the CD-RAP that is now only four years away, 
the City believes cessation of pumping at this time would be consistent with the intent of the remedy 
planned in the CD-RAP.  
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2.0  CESSATION CONCENTRATIONS 

The CD-RAP does not specify numeric cessation criteria, but rather requires that cessation criteria be 
developed for the Drift, Platteville and St. Peter Aquifer pumping wells. This report proposes a strategy for 
cessation based on using the current, health-based PAH standards from the MDH, even though the water is 
not used for drinking water. The current MDH HRLs, HBVs and MCLs are shown in Table 2. The HRL 
shown for naphthalene is 70 micrograms per liter (ug/L) which is a new proposed value that replaces the 
previous value of 300 ug/L and should become effective in the first quarter of 2013. Using the MDH HRLs 
and HBVs as cessation criteria in the non-drinking water aquifers is consistent with their prior use in the Drift 
and Platteville Aquifers as cessation criteria for wells W422 in 2000 and W434 in 2006. The prior Agency 
approval letters for cessation of pumping at W422 and W434 are included in Appendix B. 

The use of MDH HRLs and HBVs as cessation criteria for the Drift and Platteville Aquifers does not require 
a modification to the CD-RAP or a judgment from the court. There is nothing in the CD-RAP that implies that 
the drinking water criteria specified in CD-RAP Section 2.2 must be used to define the extent of 
contamination, determine where pumping is needed, or to guide the duration of pumping in these aquifers. 
In fact, the CD-RAP gives a cessation criterion for well W23 in the Prairie du Chien – Jordan Aquifer of 10 
micrograms per liter, approximately 35 times higher than the 280 part per trillion drinking water criterion for 
Other PAH in the same aquifer. Another way to look at this issue is that PAH from non-Reilly sources such 
as urban runoff (see Section 3.1.1 in this report and Appendix C) may be expected to cause groundwater 
to exceed the CD-RAP drinking water criteria outside areas controlled by pumping and even beyond areas 
that may contain Reilly Site PAH. Because criteria other than the drinking water criteria specified in CD-RAP 
Section 2.2 are being used, the analytical protocol was changed in 2002 to analyze the Drift and Platteville 
Aquifer samples using part per billion-level detection limits instead of the trace-level part per trillion detection 
limits. 

The CD-RAP does refer to the Section 2.2 drinking water criteria in the St. Peter Aquifer (CD-RAP Section 
8.3). This may have been due to the fact that the City once operated wells that obtained drinking water from 
the St. Peter Aquifer and the aquifer is less susceptible to surficial contamination from other sources. The 
City’s first three municipal wells drew water from the St. Peter Aquifer. Wells SLP1 and SLP2 were 
abandoned prior to the date of the CD-RAP and well SLP3 is an unused well due to be abandoned in 2013. 
The City is of the opinion that the decision to turn the pump off at well W410 can be made using cessation 
criteria different from the CD-RAP drinking water criteria (as was done at wells W23 and W105) and that the 
CD-RAP objective will still be met, namely, the spread of PAH above the CD-RAP drinking water criteria will 
be limited.  

The City recommends using the HRLs/HBVs as cessation criteria in sentry wells located in downgradient 
areas. Monitoring of those areas will determine if PAH above the HRLs/HBVs migrate downgradient. New 
monitoring wells may be installed for that purpose. Section 4 of this report discusses post-cessation 
monitoring and the use of sentry wells to monitor water quality. The PAH compounds are not expected to 
spread after cessation of pumping due to their limited mobility.  

In order to provide additional context on the use of the HRLs/HBVs, the Reilly Site database was queried to 
determine the locations and dates of samples that have exceeded the proposed cessation criteria in each 
non-drinking water aquifer. The results of this review show a much more limited area of contamination 
compared to prior assessments that were based on CD-RAP drinking water criteria. A copy of the database 
updated through October 2, 2012 was provided to the Agencies at the same time this report was submitted. 

A summary of HRL/HBV exceedances in each aquifer for all the samples collected since monitoring began 
under the CD-RAP is given in Tables 3, 4, and 5. Table 3 lists the numbers of locations (wells) where the 
HRLs/HBVs have been exceeded in each aquifer. Table 4 shows the number of samples that exceeded the 
HRLs/HBVs in each aquifer. The identities of the samples that exceeded the HRLs/HBVs are presented in 
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Table 5. Most of the exceedances shown in Table 5 came from a relatively small number of Drift and 
Platteville Aquifer wells on or near the Reilly Site. For example, pumping wells W420, W421, and W439 
constitute approximately 86% of all exceedances in the Drift and Platteville Aquifers. In the St. Peter Aquifer, 
three samples collected at well W409 and one sample at well W410 (all prior to 2001) exceeded the 
HRLs/HBVs. The other samples collected at the St. Peter Aquifer wells were below the HRLs/HBVs. 

Together, Tables 3, 4, and 5 document that the MDH HRLs/HBVs have not been exceeded in most of the 
groundwater samples collected as part of the CD-RAP for the Reilly Site.  
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3.0   COMPLIANCE WITH REMEDIAL  OBJ ECTIVES 

This section provides a hydrogeologic evaluation of the site and the remedy to assess if remedial goals 
have been met and if it is appropriate to turn off the pumping wells. Key components of this evaluation 
include a conceptual site model, a discussion of the fate and transport of PAH at the site, and an 
assessment of the hydraulic capture afforded by the pumping wells. The current PAH concentrations in the 
Drift, Platteville, and St. Peter Aquifers, based on recent groundwater monitoring results, are shown on 
Figures 3, 4, and 5, respectively. 

3.1 Conceptual Site  Model  
Conceptual models of the Drift, Platteville, and St. Peter Aquifers are discussed below. Some elements of 
the conceptual models are the same across each of these aquifers. For example, the geologic setting of 
these bedrock units is on the west flank of the Twin Cities Basin, thus bedrock slopes gently to the east. 
Water levels in the bedrock aquifers are lower in progressively deeper layers. Also, a regional hydraulic 
gradient of 10 feet per mile is common and groundwater generally flows to the east southeast (USGS WSP 
2211, Open-File Report 73-203, and WRI Report 90-4150). Another common element to the conceptual 
models of the Drift, Platteville, and St. Peter Aquifers is that the groundwater is not used as a supply of 
drinking water. 

3.1.1 Drift Aquifer 
The Drift Aquifer contains the highest concentrations of PAH due to its susceptibility to surficial 
contamination from Reilly’s former operations. A generalized cross section through the bog area (see CD-
RAP Appendix B) is shown on the Conceptual Site Model in Figure 6. The glacial sediments that comprise 
the Drift Aquifer are heterogeneous mixtures of particle sizes and mineral compositions typical of the high-
energy environment in which they were deposited. As such, the hydraulic conductivity and other hydrologic 
properties of the Drift Aquifer vary from place to place. The three dimensional orientation of the glacial 
sediments were generally described by the USGS (WSP 2211) and include the upper, middle, and lower 
drift as shown on Figure 6. The three-dimensional variations in hydraulic conductivity that determine the 
actual extent of the capture areas of individual pumping wells are not well known. Thus the calculations of 
groundwater flow in the Drift Aquifer (see Section 3.3.1 below) require assumptions that may not match 
actual conditions. 

Coal tar-like materials have been observed in wells on site (e.g., well W23 during examination/rehabilitation) 
and in the bog area south of the site (e.g., well W13). These materials have provided a constant source of 
PAH to Drift Aquifer wells for many decades, at least as early as 1932 when contamination problems at the 
Reilly Site were first documented (MDH 1938). Thus, at least 56 years elapsed prior to the start of the 
pumping required by the CD-RAP, during which time PAH were present in the environment. The bog area 
historically had the highest concentrations of PAH, and one former Drift Aquifer well (W13) contained 
DNAPL (USGS WSP 2211). The peat and organic soil common in the bog area, as shown on Figure 6, 
have a demonstrated capacity to adsorb PAH. 

The Drift Aquifer also receives PAH from non-Reilly anthropogenic sources, as evidenced by water quality 
analyses of storm water. Total PAH concentrations in typical urban surface water runoff are higher than the 
CD-RAP drinking water criteria. Prior work done for the Reilly Site included a Feasibility Study Report for the 
discharge from well SLP4 (Barr, 1987) and an evaluation of groundwater alternatives funded by MPCA 
(CH2MHill, 1983). Both studies referenced PAH analyses for area storm water samples that contained total 
PAH concentrations in the range of 2 to 3 micrograms per liter. A map of the sampling locations and a table 
of analytical results are provided in Appendix C. 
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3.1.2 Platteville  Aquifer 
PAH concentrations in the Platteville Aquifer follow the same general pattern as in the Drift, but their 
magnitude is typically less. There is no laterally persistent confining layer to block migration between the 
Drift and Platteville Aquifers (hence they are often modeled as one unit). PAH from the Reilly Site have 
migrated downward through the Drift and into the Platteville Aquifer. 

Coal tar-like materials have been observed in the Platteville Aquifer at well W23 on site, and recently in well 
W421 downgradient of the bog area off site. The coal tar-like materials in well W23 likely entered the 
Platteville Aquifer prior to 1932 when casing was added from the top of the well to a depth of approximately 
80 feet. Prior to 1932 well W23 was open to the Platteville Aquifer and down-hole flow led to contamination 
at the City’s first municipal well (well W112, MN Unique No. 206443, now abandoned). The coal tar-like 
materials recently found in well W421 likely migrated to that location as a result of the long term pumping at 
wells W421 and W420. When wells W421 and W420 are not pumping, there is an upward hydraulic 
gradient locally from the Platteville towards the Drift. The upward gradient was demonstrated by transducer 
data from wells W9 and W18, which indicate a higher non-pumping head in the Platteville Aquifer (well W18) 
compared to the Drift Aquifer (well W9) as illustrated in Figure 7. Well W421 was not pumping at the time 
the water levels were measured in the Drift (well W9) and Platteville (well W18) monitoring wells across 
Lake Street from well W420. As shown in Figure 7, even with a low flow pumping rate at well W420, the 
elevation of the Platteville Aquifer water level was below the Drift Aquifer water level. The upward gradient 
would tend to limit the spread of PAH from the Drift into the Platteville during non-pumping conditions at this 
location.  

Referring to the Platteville Formation as an aquifer is an oversimplification of the hydrologic properties of this 
bedrock unit. The Platteville Formation consists of four members which have different physical 
characteristics where it is observed in outcrops. In particular, many springs occur at outcrops within the 
Hidden Falls member, and the underlying thickness of the Platteville Formation (Mifflin and Pecatonica 
members) has been characterized as an aquitard (MGS, 2011). Appendix D contains the MGS 
presentation that suggests that wells open to the Platteville Formation may derive most of their water from a 
relatively thin transmissive zone. In St. Louis Park, drilling records for some wells (e.g., W434 and W411, 
see Appendix E) show that only a partial thickness of weathered Platteville Formation is present. It is likely 
that some Platteville wells derive water from this weathered zone, even if this zone is part of the aquitard 
where it is not weathered. The known heterogeneity of the Platteville Formation results in uncertainty in 
calculating the capture area of well W421 as discussed in Section 3.3.1 below. 

Underlying the Platteville Formation is the Glenwood Shale, a thin, but important confining layer in the Reilly 
Site area. The Glenwood Shale is not always noted on driller’s logs because it is commonly less than five 
feet thick. However, it is an effective barrier to vertical groundwater flow and it separates the shallow 
aquifers from the underlying St. Peter Aquifer. Typically there is 10 feet of head difference across the 
Glenwood Shale, as was measured on December 6, 2012 at wells W414 and W415 (Table 7). 

3.1.3 St. Peter Aquifer 
Compared to the Drift and Platteville Aquifers, the hydrologic properties of the St. Peter Aquifer fall within a 
very tight range, and there is much more certainty in the routine capture zone calculations discussed in 
Section 3.3.3 below. The St. Peter Aquifer is a fine to medium grained quartzose sandstone that has been 
the subject of numerous hydrogeologic studies. The basal St. Peter Formation is considered a confining 
layer in many areas and separates the St. Peter Aquifer from the Prairie du Chien – Jordan Aquifer. It 
consists of inter-bedded sandstone and shale which inhibits vertical groundwater flow, but allows horizontal 
groundwater flow through the sandstone layers. Well W122 is the only Reilly Site monitoring well completed 
in the basal St. Peter Formation (see Appendix E for the log of this well). The effectiveness of the confining 
layers above and below the St. Peter Aquifer is demonstrated by water level differences across those layers 
as measured in Reilly Site monitoring wells (see Section 3.3.3 of this report and AECOM, 2011). 
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The St. Peter Aquifer was subject to contamination via down-hole flow in uncased or ungrouted wells both 
on and off site. Examples of wells that allowed Drift or Platteville contamination to migrate into the St. Peter 
Aquifer include well W22, W23, W25, W26, W27, and W33. All of these wells were investigated and 
reconstructed prior to the effective date of the CD-RAP to eliminate the pathway for contaminant migration. 
It is not clear from the monitoring data that PAH traveled to the St. Peter Aquifer via buried bedrock valleys, 
however, it is clear that concentrations of PAH that may have travelled in that manner were below MDH 
HRLs/HBVs. 

3.2 Fate  and Trans port of PAH 
PAH compounds are biodegradable, and several researchers have published the results of studies that 
demonstrate the mechanisms, rates, and other details of PAH biodegradation in groundwater (Fraser, et al. 
2008, Zamfirescu and Grathwohl, 2001). The researchers have shown that aerobic degradation removes 
most of the lighter, two-ring and three-ring PAH compounds (e.g., naphthalene and acenaphthene are two-
ring PAH), as well as lighter compounds such as benzene and phenols that may be present in a coal tar 
source (Fraser, et al. 2008, Zamfirescu and Grathwohl, 2001). Heavier PAH compounds, especially 
carcinogenic PAH, are more generally resistant to biodegradation and are less mobile in the environment 
(Fraser, et al. 2008, Zamfirescu and Grathwohl, 2001).  

The pattern of groundwater PAH concentrations at the Reilly Site is similar to the biodegradation pattern 
described in the literature. This is illustrated by naphthalene and acenaphthene concentrations in 
groundwater samples. Near the source areas at the Reilly Site, naphthalene is the dominant PAH 
compound found in the groundwater. This is because naphthalene comprises approximately 10% of the coal 
tar and creosote source material. Thus, the pumping wells adjacent to the bog area, wells W420 and W421, 
contain high concentrations (hundreds to thousands of micrograms per liter) of naphthalene. Figures 3 and 
4 contain isoconcentration maps of naphthalene data collected in 2012 for the Drift and Platteville Aquifers.  
Naphthalene and the lighter coal tar compounds comprise a large fraction of the total PAH in the bog area 
and are the energy (food) source for the microorganisms that consume them. 

In an idealized biodegradation setting, as distance from the source increases, all PAH concentrations 
decrease in downgradient areas due to various natural attenuation phenomena and naphthalene is removed 
below detection limits. The literature has shown that the mass of acenaphthene becomes greater than the 
mass of other PAH compounds downgradient from the source (Fraser, et al. 2008, Zamfirescu and 
Grathwohl, 2001). This pattern is observed at the Reilly Site in nearly all of the downgradient wells due to 
acenaphthene’s relative resistance to biodegradation compared to naphthalene, and its greater mobility 
compared to heavier PAH compounds. This is illustrated on the acenaphthene distribution maps in Figures 
3 and 4. Also in the downgradient direction, biodegradation becomes less and less prevalent as the energy 
source (i.e., naphthalene) decreases.  

Figures 3 and 4 also contain a map of the fraction of total PAH consisting of acenaphthene. Many 
downgradient wells contain mostly acenaphthene or 100% acenaphthene. Figures 8 and 9 are graphs that 
show the total PAH concentrations in the former pumping wells W422 and W434. With these wells no longer 
pumping, 100% of the PAH present is acenaphthene. This illustrates that under natural, non-pumping flow 
conditions, acenaphthene is the dominant PAH compound found in downgradient groundwater. 
Acenaphthene and other PAH are attenuated by sorption and dispersion in the downgradient areas where 
biodegradation is largely absent. Thus, the downgradient extent of PAH is limited by retardation and 
acenaphthene concentrations are below the MDH HRL.  

Groundwater monitoring data collected since the effective date of the CD-RAP are discussed below for each 
aquifer. Maps showing groundwater PAH concentrations at the outset of pumping are compared to recent 
isoconcentration maps. The maps show that the water quality has changed little over the years, thus it is 
apparent that natural attenuation has limited the spread of PAH outside the capture areas of the pumping 
wells. 
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Pumping has increased PAH concentrations at some wells. For example PAH concentration increased at 
St. Peter Aquifer well W409 (Appendix A, page 35) and then decreased after 2000, apparently in response 
to less PAH available to migrate into well W409. St. Peter Aquifer well W410 (Appendix A, page 36) is the 
pumping well which has shown an increasing trend of PAH concentration since 2002. Platteville Aquifer well 
W421 (Appendix A, page 40) has shown an increasing trend since 2006. This downgradient spread of 
higher PAH concentrations (and DNAPL in the case of well W421) was an unintended consequence of 
groundwater pumping for the Reilly Site Remedy. However, the low mobility of PAH compounds is expected 
to limit their spread once the pumping stresses are replaced by natural flow conditions. 

Figures 10, 11, and 12 are PAH isoconcentration maps for the Drift, Platteville, and St. Peter Aquifers, 
respectively. The concentration intervals selected are the CD-RAP drinking water criteria for OPAH (0.280 
ppb) and the MDH HRL for naphthalene (70 ppb).These figures show the sum of PAH concentrations for 
four different sampling events. It is important to remember that beginning in 2001 the Drift and Platteville 
monitoring switched from part per trillion to part per billion level detection limits. As a result more “ND” 
results were obtained. Also, in 2010 the analytical parameter list for these aquifers was trimmed from the 31 
PAH listed in the CD-RAP to the 16 priority pollutant PAH. Post 2010 PAH sums are therefore based on 
fewer compounds. Some of the apparent differences in the maps shown in Figures 10, 11, and 12 are a 
result of these analytical changes. Also, the sample locations were not consistent from sampling round to 
sampling round, and those differences greatly affect the data interpolation resulting in maps that appear 
different, regardless of actual changes in groundwater PAH concentrations that may have occurred. 

The Reilly Site database can be used to create any or all of a full set of maps for each sampling round and 
any individual PAH compound or sum of multiple PAH compounds. The sum of all PAH compounds shown 
for the four time periods selected for Figures 10, 11, and 12 are intended to be representative of conditions 
at the Reilly Site. New maps showing other sampling events or other PAH data are available upon request. 

3.2.1 Drift Aquifer 
Figure 10 shows the distribution of total PAH in Drift Aquifer at four different times since monitoring began in 
1988 in accordance with the CD-RAP. The logarithmic contours represent the sum of all PAH detected in 
each sample. The highest concentrations are in the source areas on and near the Reilly Site. Dissolved 
PAH at concentrations below MDH HRLs/HBVs are present in a plume extending downgradient to the east 
southeast. Figure 10 illustrates that, given the caveats discussed above regarding differences in sample 
locations and analytical methods, the general pattern of PAH contamination in the Drift Aquifer has not 
changed dramatically from the late 1980s to the present. The source area near the bog contains the highest 
PAH concentrations and downgradient PAH concentrations are lower and variable.  

3.2.2 Platteville  Aquifer 
Figure 11 shows total PAH concentrations in the Platteville Aquifer at eight-year intervals since monitoring 
began in accordance with the CD-RAP. The logarithmic contours represent the sum of all PAH detected in 
each sample. The highest concentrations are in the source areas on and near the Reilly Site. Dissolved 
PAH at concentrations below MDH HRLs/HBVs are present in a plume extending downgradient to the east 
southeast. Figure 11 illustrates that the extent and magnitude of PAH contamination in the Drift Aquifer has 
not changed from the late 1980s to the present. 

3.2.3 St. Peter Aquifer 
Figure 12 shows PAH concentrations in the St. Peter Aquifer at eight-year intervals since monitoring began 
in accordance with the CD-RAP. After pumping began at well W410 in 1990, wells W409 and W410 showed 
changes in PAH concentrations that indicate the spread of PAH from the vicinity of the Reilly Site 
downgradient into well W410. With the exception of naphthalene in three samples from well W409 prior to 
September 2000, and one sample from well W410 that contained CPAH above the HBV, the water quality in 
every sample from every well completed in the St. Peter Aquifer has always met the MDH HRLs and HBVs 
since sampling began in accordance with the CD-RAP. 
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3.3 Capture  Zone Analys is  
3.3.1 Drift/Platteville  Aquifer Source Control  
According to CD-RAP Sections 9.1.1 and 9.1.4, the purpose of wells W420 and W421 are to control the flow 
of groundwater and the source of contamination within the geographic confines of the bog area defined as 
Walker Street on the north, the former temporary Louisiana Avenue on the east, Lake Street and South 
Frontage Street Extension on the south, and a north-south line extending from the intersection of Walker 
Street and West 37th Street on the west.  

A slightly different rational for source control is given in the OU2 Record of Decision (ROD): “The purpose of 
source control is to limit further migration of relatively highly contaminated ground water that would 
otherwise contaminate the St. Peter Aquifer which has drinking water quality and use; and, to protect areas 
of the Drift/Platteville Aquifers that are not yet contaminated by leachate from the Reilly Site.” (EPA,1986). 
This ROD languages implies that every molecule of PAH was not intended to be controlled because it only 
references highly contaminated groundwater and leachate.  

According to the CD-RAP Section 9.5.1, the purpose of pumping well W439 is to limit the further spread of 
contamination in the Northern Area. The Northern Area is bounded by West 32nd Street to the north, 
Alabama Avenue to the east, Highway 7 to the south, and Louisiana avenue to the west. EPA’s OU5 ROD 
(EPA, 1995) does not use different language to describe the purpose of pumping well W439. However, of 
interest the ROD includes the following statement: “On the basis of their relatively large volume and low 
mobility, residual PAHs are expected to remain in the aquifer for at least the 30-year life of the CD/RAP.” 
That expectation has been met according to the Reilly Site groundwater monitoring data. 

Under existing pumping conditions, groundwater within the estimated capture areas of wells W420, W421, 
and W439 contain PAH concentrations above the MDH HRLs/HBVs. Figure 13 shows the capture zones of 
W420 and W439 overlaying a potentiometric surface map generated using groundwater elevation data 
collected manually during the June 2009 sampling event. These data were used because more wells were 
monitored thus more data are available, and the hydrogeologic conditions in 2009 are representative of 
current conditions. The potentiometric surface was interpolated using ordinary kriging with a quantile 
transformation. The capture zones were calculated using methods adapted from Javandel Tsang (1986).  
The following parameters were used in the analysis: 

 

Q, 
ft3/day 

K, 
ft/day i b, ft 

W420 7,701 80 0.002 60 
W439 11,166 80 0.002 60 

 

Note:   Q = pumping rate at each well, K = horizontal hydraulic conductivity using Metro Model mean, i = 
horizontal hydraulic gradient using average regional gradient per USGS WSP 2211, and b = aquifer 
thickness using the approximate drift thickness in wells W33R, W421, and W429. 

A capture zone was not calculated for well W421 due to the great uncertainty in the hydrologic properties of 
the Platteville Aquifer. The Drift and Platteville Aquifers are hydraulically connected and Platteville Aquifer 
monitoring wells W18 and W426 have shown drawdown as a result of pumping in the Drift Aquifer at wells 
W420 and W439, respectively. Therefore, the capture zone of well W421 is augmented by pumping at well 
W420. The drawdown response at well W18 may indicate a capture zone in the Platteville Aquifer similar to 
the one shown on Figure 13 for well W420 in the Drift Aquifer.  

Under future non-pumping conditions, the groundwater will continue to contain PAH concentrations above 
the MDH HRLs/HBVs, and downgradient migration of PAH will be limited as discussed above. The extent to 
which PAH might desorb from the peat and organic soil in the source area and migrate as dissolved 
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constituents in groundwater is estimated to be small (concentrations below MDH HRLs/HBVs), based on the 
relatively low concentrations of PAH that were present downgradient from the bog area at the outset of 
monitoring (Figures 10 and 11). If PAH migration occurs such that concentrations exceed the MDH 
HRLs/HBVs in downgradient areas (at the sentry wells described in Section 4.0) then source area pumping 
would resume. 

3.3.2 Protection of the Buried Bedrock Valley 
Wells W420, W421, and W439 were not designed or required to provide direct protection of the buried 
bedrock valley as mapped by USGS Water Supply Paper 2211, however preventing PAH from migrating 
into the St. Peter Aquifer via the buried valley was a goal for the Drift Platteville gradient control well W422 
as described in Section 9.2.4 of the CD-RAP, and was a goal for well W434. Since wells W422 and W434 
are no longer pumping, it is worthwhile to assess ongoing protection of the buried bedrock valley. The 
comprehensive Reilly Site database indicates that groundwater with PAH concentrations above the MDH 
HRLs/HBVs has not travelled as far as either arm of the buried valley mapped by USGS Water Supply 
Paper 2211 and PAH concentrations above the MDH HRLs/HBVs have not been found in any water 
samples from wells completed in the St. Peter Aquifer below the valley. This is shown on Figures 3, 4, and 
5. The groundwater monitoring plans described in Section 4.0 include the sentry wells and other wells that 
will determine if post-cessation PAH migration toward or through the buried valley is a concern.  

The buried valley was mapped by USGS in the early 1980s and consists of an eastern arm and a western 
arm. The western arm was described in WSP 2211: “No well or test boring clearly indicates the presence of 
a deep bedrock valley in this area; therefore, the valley may be absent of much shallower than shown.” 
Recent investigations and information suggest that the buried valley is shaped differently or may not even 
be present in key areas mapped by USGS. The information indicates that the western arm of the buried 
valley mapped by USGS does not exist (Minnesota Geological Survey, 1965 and 1986) or is located 
elsewhere (MGS, 2000). A review of the maps indicates that the buried valley is 2300 feet farther from the 
Reilly Site than is depicted by USGS WSP 2211. Appendix G provides copies of the MGS buried bedrock 
valley maps with a trace of the USGS WSP 2211 bedrock valley superimposed.  

3.3.3 St. Peter Aquifer Gradient Control 
According to CD-RAP Section 8.3, the purpose of pumping well W410 is to prevent the further spread of 
groundwater exceeding any of the CD-RAP drinking water criteria. EPA’s OU4 ROD (EPA, 1990) mirrors 
this objective and contains the same language regarding residual PAH as the OU5 ROD for the Northern 
Area. No specific geographical area was cited to be controlled by well W410. Prolonged pumping at well 
W410 has drawn higher concentrations of PAH from the vicinity of the Reilly Site into the pumping well 
(Appendix A, page 65). However, as shown in Tables 3, 4, and 5, groundwater samples from the St. Peter 
Aquifer monitoring wells currently meet (and have nearly always met) the MDH HRLs/HBVs. 

The relatively broad capture area of pumping well W410 shown in Figure 14 is the result of the 
hydrogeologic properties and relative uniformity of the St. Peter Aquifer (MGS, 2003). Aquifer testing in the 
past has shown remarkable consistency in the hydrologic results, as noted in the St. Peter Aquifer 
Feasibility Study Report submitted in accordance with CD-RAP Section 8.2.2. The capture area shown in 
Figure 14 was calculated using a pumping rate of 53 gallons per minute in well W410, a gradient of 10 feet 
per mile (USGS WRI Report 90-4150), a hydraulic conductivity of 13 feet per day (Metro Model mean) and 
an aquifer thickness of 100 feet (well log for W23). 

The St. Peter Formation includes the approximately 100-foot thick aquifer and a lower confining layer that 
consists of interbedded sandstone and shale that is approximately 50 feet thick. Well logs for wells W23, 
W29, W32, W34, and W45 (summarized in USGS WSP 2211) show an average thickness of 105 feet in the 
St. Peter Aquifer and 55 feet in the basal confining layer. The shale layers are an effective barrier to vertical 
flow, as evidenced by the difference between the St. Peter Aquifer and the Prairie Du Chien – Jordan 
Aquifer. This head difference is reported in the literature (USGS Open-File Report: 73-203) and has been 
measured in St. Louis Park. For example, in 2011 the static water level in well SLP10 (810.81 on Figure 2 of 
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the 2011 Annual Monitoring Report) was over 60 feet lower than the water level in nearby well W408 
(873.66 on Figure 5 of the 2011 Annual Monitoring Report).  
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4.0  ASSESSMENT OF CONTAMINANT SPREADING 

4.1 Monitoring plan  
The 2013 Sampling Plan contains the basic groundwater monitoring plan for the Drift, Platteville, and St. 
Peter Aquifers assuming no change in pumping. Additional wells will be selected for monitoring to provide 
data for assessing the potential spread of PAH if the wells are not pumping. The proposed list of additional 
wells to be monitored in 2013 is included in Table 6. The additional wells will be sampled and analyzed in 
accordance with the same field and analytical procedures described in the 2013 Sampling Plan. 

Appendix H contains a plan for installing new monitoring wells to be added to the groundwater monitoring 
program. Figure 15 shows the proposed locations of new Drift and Platteville Aquifer sentry wells to be 
added to the monitoring program to evaluate cessation. Upon approval of this cessation request, the new 
wells will be installed downgradient from the plume as defined by water that exceeds the MDH HRLs/HBVs. 
Since existing monitoring data do not pinpoint this location, it may take an iterative process of installing wells 
close to and downgradient from the source area, and collecting PAH data from the new well, to ultimately 
identify the sentry well.  

In addition to the Drift, Platteville, and St. Peter Aquifer monitoring described in the 2013 Sampling Plan, the 
City will collect annual samples at the sentry wells described in Appendix H and at the following wells to 
monitor potential post-cessation contaminant spreading: 
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 CRITERIA TO RESUME PUMPING 

4.2 Sentry Wells  
The new Drift and Platteville Aquifer sentry wells described in Appendix H will be located on City-owned 
property, along Lake Street. The City proposes to use well W33R as the St. Peter Aquifer sentry well. Well 
W33R is a fully penetrating well located near the source area. 

Sentry wells in each aquifer will provide samples to monitor groundwater PAH concentrations and evaluate 
the potential need to resume pumping. The downgradient edge of the plume is not expected to change 
appreciably as a result of cessation of pumping, however, pumping would resume if the water quality results 
from the sentry wells exceed the MDH HRLs and/or HBVs. Specifically, if samples from the Drift Aquifer 
sentry well exceed the MDH HRLs/HBVs then wells W420 and W439 would restart pumping. If samples 
from the Platteville Aquifer sentry well exceed MDH HRLs/HBVs, then well W421 would restart pumping. 
And, if samples from well W33R exceed the MDH HRLs/HBVs then well W410 would restart pumping. Post-
cessation monitoring of the wells listed in Table 6 will provide the data needed to document potential water 
quality changes and provide an accurate picture of the residual PAH concentrations in groundwater.  

4.3 Well Maintenance  
During the five year post-cessation monitoring period, wells W420, W421, W439, and W410 will be used for 
sampling as indicated in 2012 Sampling Plan. The well houses, pumps, and discharge piping will be 
maintained such that the wells could resume pumping if the sentry wells exceed the MDH HRLs or HBVs. 

4.4 CD-RAP requirements  
The duration of the CD-RAP is discussed in Part BB. Individual remedial elements, including Drift, 
Platteville, and St. Peter Aquifer source and gradient control wells, may be completed on or after the 30th 
anniversary of the CD-RAP, and if the Agencies approve completion of any remedial element, then the CD-
RAP requirements for that specific remedial element (and contingencies) “shall be terminated by the Court”. 
According to Part BB the Agencies require five years of post-cessation monitoring data (showing no need to 
resume pumping) in order to approve completion of the pumping well remedial elements. Assuming the 
pumping wells are turned off in 2012, then there will be five years of post-cessation monitoring data 
available in 2017, which is the 31st anniversary of the CD-RAP. The City desires to petition the Agencies for 
completion of the Drift, Platteville, and St. Peter Aquifer source and gradient control remedial elements at 
the earliest possible date. 
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5.0  Conclus ion  

5.1 Drift – Pla tteville  Aquifer 
Coal tar materials and creosote from the Reilly Site entered the Drift – Platteville Aquifer system at the 
ground surface since the beginning of Reilly’s operations in 1917. By the time environmental studies had 
been done and the CD-RAP had been developed, PAH were widespread in the Drift –Platteville Aquifer and 
were concentrated in the source areas on site and in the bog area south of the site. Biological degradation 
removed naphthalene and a portion of the other more easily degraded PAH compounds in the source area. 
Higher molecular weight PAH that were not biodegradable were sorbed to the soils and aquifer matrix, 
especially the peat and organic soils in the bog area. As a result of these natural phenomena, the plume 
areas where groundwater concentrations exceed MDH HRLs/HBVs for PAH compounds are relatively 
small. 

The CD-RAP provides for cessation of pumping when the wells are no longer needed for the purposes for 
which they were installed. The CD-RAP does not require that the groundwater meets CD-RAP drinking 
water quality. The groundwater monitoring data prove that PAH have limited mobility and are present in 
groundwater in concentrations below current drinking water standards downgradient from the Reilly Site and 
bog area.  

The City requests the Agencies’ approval for cessation of pumping in Drift - Platteville Aquifer wells W420, 
W421, and W439. Long-term groundwater monitoring at the new sentry wells and at other Drift-Platteville 
Aquifer monitoring wells will continue to track the distribution of PAH and eventually fulfill the CD-RAP 
requirements for completion of these remedial elements. The City will maintain the wells so that, if needed, 
pumping can be re-started. 

5.2 St. Peter Aquifer 
Coal tar materials and dissolved PAH entered the St. Peter Aquifer via well W23 and other multi-aquifer 
wells near the Reilly Site (e.g., W26, W27, W33 and others). For the most part, the concentrations of PAH 
have not exceeded the MDH HRLs/HBVs in samples from St. Peter Aquifer wells. Pumping well W410 has 
had widespread hydraulic effects due to the nearly uniform and horizontally homogeneous nature of the 
sand and other hydrogeologic characteristics of the St. Peter Aquifer. PAH were re-distributed in the aquifer 
as a result of this pumping, however, PAH concentrations appear to have stabilized around the margins of 
the well W410 capture area.  

The City formerly operated one municipal well, namely SLP3, that obtained water from the St. Peter Aquifer. 
Since, 1986 SLP3 has been operated only as an emergency source of water during peak demand periods.  
The city no longer needs the well to meet peak demands, and thus well SLP3 is scheduled for 
abandonment in 2013 in accordance with the City’s well head protection plan.  

The City requests the Agencies’ approval for cessation of pumping in St. Peter Aquifer well W410. Long-
term groundwater monitoring will continue to track the distribution of PAH and will eventually fulfill the CD-
RAP requirements for completion of this remedial element. The City will maintain well W410 so that 
pumping can be re-started, if needed. 
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Tables 
  



Table 1 Pumping Well Summary

Well ID Aquifer

Date 

Pumping 

Started

Approximate 

Pumping Rate, 

GPM CD-RAP Cessation Criteria

Date Pumping 

Stopped Comments

W23

Prairie du 

Chien - Jordan 1987 50 10 ug/l Total PAH Still Pumping

Expect to keep pumping. Quantitative 

CD-RAP cessation criterion may not 

be met for many years.

W105

Ironton-

Galesville 1987 NA 10 ug/l Total PAH 12/13/1991

Pumped the CD-RAP minimum of 5 

years. The cessation criterion was 

met at the outset of pumping.

W410 St. Peter 5/30/1991 50

Cease pumping when the well is 

no longer needed to control the 

flow of groundwater exceeding 

Drinking Water Criteria Still Pumping

Candidate for cessation. Well meets 

HRL and HBV criteria. 

W420 Drift 1988 30

Cease pumping when the well is 

no longer needed to control the 

source of contamination in the bog 

area Still Pumping

Candidate for cessation. CD-RAP 

qualitative criterion has been met and 

long-term monitoring will continue to 

document natural attenuation. 

W421 Platteville 1988 25

Cease pumping when the well is 

no longer needed to control the 

source of contamination in the bog 

area. Still Pumping

Candidate for cessation. CD-RAP 

qualitative criterion has been met and 

long-term monitoring will continue to 

document natural attenuation. 

W422 Drift 1988 NA

Cease pumping when the well is 

no longer required to limit the 

spread of contamination into the 

buried bedrock valley. 10/1/2000

Agencies approved cessation based 

on water quality results.

W434 Platteville 6/10/1997 NA

Cease pumping when the well is 

no longer required to limit the 

spread of contamination into the 

buried bedrock valley. 3/23/2006

Agencies approved cessation based 

on water quality results.

W439 Drift 1/3/1995 50

Cease pumping when the well is 

no longer required to limit the 

spread of contamination within the 

Northern Area. Still Pumping

Candidate for cessation. CD-RAP 

qualitative criterion has been met. 

SLP10/15

Prairie du 

Chien - Jordan 1985 1000

Raw water must meet Drinking 

Water Criteria. Still Pumping

One or the other of these wells will 

continue pumping to provide 

municipal water supply. GAC 

treatment is expected to continue (at 

any level of PAH).

SLP4

Prairie du 

Chien - Jordan 1989 1000

Raw water must meet Drinking 

Water Criteria. Still Pumping

This well will continue pumping to 

provide municipal water supply. GAC 

treatment is expected to continue (at 

any level of PAH).



 

Table 2: Proposed Cessation Criteria for Drift, Platteville, and St. Peter Aquifers 

Compound MDH HBV1 (ppb) MDH HRLs2 (ppb) 
Proposed Cessation 

Criteria (ppb)3 
cPAH:    

Benzo(a)pyrene        
Equivalents 

0.05 - 0.05 

Other PAH:    
Acenaphthene - 400 400 
Anthracene - 2,000 2,000 
Fluoranthene - 300 300 
Fluorene - 300 300 
Naphthalene - 70 70 
Pyrene - 200 200 

  

 

1. Health Based Value for benzo(a)pyrene (BaP) Equivalents 
 
2. Health Risk Limits for the only priority pollutant PAH listed by the MDH.  
 
3. The U.S. EPA Maximum Contaminant Level (MCL) for benzo(a)pyrene is 0.2 ppb. The City would not object to using 
this as an alternate cessation criterion for carcinogenic PAH. 
 



Table 3 Numbers of Wells 

With MDH HRL/HBV Exceedances

Parameter Acenaphthene Anthracene Fluoranthene Fluorene Naphthalene Pyrene BaP_Equivalents(Sum)

CAS No. 83-32-9 120-12-7 206-44-0 86-73-7 91-20-3 129-00-0 Not Assigned

Sample Location

Drift (No. of Wells Exceeded) 1 -- 1 1 4 1 6

W6* Y -- Y Y Y Y Y

W9 -- -- -- -- Y -- --

P308 -- -- -- -- -- -- Y

P309 -- -- -- -- -- -- Y

W10 -- -- -- -- -- -- Y

W15 -- -- -- -- -- -- Y

W420 -- -- -- -- Y -- Y

W422 -- -- -- -- -- -- --

W439 -- -- -- -- Y -- --

Platteville (No. of Wells Exceeded) -- -- 1 -- 5 1 5

W18 -- -- -- -- Y -- --

W27 -- -- -- -- Y -- Y

W131 -- -- -- -- -- -- Y

W421 -- -- Y -- Y Y Y

W426 -- -- -- -- Y -- --

W434 -- -- -- -- -- -- Y

W437 -- -- -- -- Y -- --

W438 -- -- -- -- Y

St. Peter (No. of Wells Exceeded) -- -- -- -- 1 -- 1

W409 -- -- -- -- Y -- --

W410 -- -- -- -- -- -- Y

Prairie Du Chien - Jordan (PCJ) -- -- -- -- -- -- 2

W23 -- -- -- -- -- -- Y

W403 -- -- -- -- -- -- Y

Notes:

W6* = This well was abandoned in 2005

Y = Analyte detected at least once above the HRL/HBV at this location

-- = Analyte not detected above HRL/HBV

HRL  = Health Risk Limit (Mn Department of Health)

HBV = Health Based Value (Mn Department of Health)

BaP Equivalents (Sum 7) = Total Benzo(a)pyrene (BaP) Equivalents (MPCA c-w3-01.xls). 

This sum includes Benzo(a)anthracene, Benzo(b)fluoranthene, Benzo(j)fluoranthene (co-eluting),

Benzo(k)fluoranthene,  Chrysene, Dibenz(a,h)anthracene, Indeno(1,2,3-cd)pyrene,

 and Benzo(a)pyrene).



Table 4 Summary of Samples 

With MDH HRL/HBV Exceedances

Parameter

CAS No.

Limit 

Sample Location Exceeded Samples Percent Exceeded Samples Percent Exceeded Samples Percent Exceeded Samples Percent

Drift 1 589 0.17 0 588 0.00 1 589 0.17 1 589 0.17

Platteville (OPVL) 0 709 0.00 0 709 0.00 6 709 0.85 0 709 0.00

St. Peter (OSTP) 0 552 0.00 0 552 0.00 0 552 0.00 0 552 0.00

Prairie Du Chien - Jordan (PCJ) 0 623 0.00 0 623 0.00 0 623 0.00 0 623 0.00

CJDN 0 106 0.00 0 106 0.00 0 106 0.00 0 106 0.00

IGV 0 34 0.00 0 34 0.00 0 34 0.00 0 34 0.00

CMSH 0 93 0.00 0 93 0.00 0 93 0.00 0 93 0.00

Total 1 2706 0.04 0 2705 0.00 7 2706 0.26 1 2706 0.04

Parameter

CAS No.

Limit 

Sample Location Exceeded Samples Percent Exceeded Samples Percent Exceeded Samples Percent

Drift 181 576 31.42 1 589 0.17 9 589 1.53

Platteville (OPVL) 126 694 18.16 6 709 0.85 49 709 6.91

St. Peter (OSTP) 3 546 0.55 0 552 0.00 1 552 0.18

Prairie Du Chien - Jordan (PCJ) 0 619 0.00 0 622 0.00 11 616 1.79

CJDN 0 106 0.00 0 106 0.00 0 103 0.00

IGV 0 34 0.00 0 34 0.00 0 33 0.00

CMSH 0 93 0.00 0 93 0.00 0 93 0.00

Total 310 2668 11.62 7 2705 0.26 70 2695 2.60

Notes:

ug/L  = micrograms-per-liter

Exceeded = Parameter detected above the Consent Decree limit

Samples = Number of times that analyte has been sampled for

Percent = (Exceeded/Samples)*100

HRL  = Health Risk Limit (Mn Department of Health)

HBV = Health Based Value (Mn Department of Health)

BaP Equivalents (Sum 7) = Total Benzo(a)pyrene (BaP) Equivalents (MPCA c-w3-01.xls). 

This sum includes Benzo(a)anthracene, Benzo(b)fluoranthene, Benzo(j)fluoranthene (co-eluting),

Benzo(k)fluoranthene,  Chrysene, Dibenz(a,h)anthracene, Indeno(1,2,3-cd)pyrene,

 and Benzo(a)pyrene).

0.05 (ug/L) HBV

400 (ug/L) HRL 2000 (ug/L) HRL 300 (ug/L) HRL 300 (ug/L) HRL

70 (ug/L) HRL 200 (ug/L) HRL

BaP_Equivalents(Sum)_All

83-32-9 120-12-7 206-44-0 86-73-7

91-20-3 129-00-0 Not Assigned

Acenaphthene Anthracene Fluoranthene Fluorene

Naphthalene Pyrene



Table 5 Identification of Samples with MDH HRL/HBV Exceedances

Parameter Acenaphthene Anthracene Fluoranthene Fluorene Naphthalene Pyrene BaP_Equivalents(Sum)_All

CAS No. 83-32-9 120-12-7 206-44-0 86-73-7 91-20-3 129-00-0 Not Assigned

Limit 400 2,000 300 300 70 200 0.05

Limit Type HRL HRL HRL HRL HRL HRL HBV

Unit ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Aquifer Sample Location Sample Date Modifier

Drift P308 9/22/2010 10:05 3.6 <0.020 <0.020 <0.020 0.31 <0.020 0.136

Drift P309 6/1/2010 13:45 7.6 0.31 0.52 0.56 1.9 0.47 0.0757

Drift W10 6/21/1989 0:00 ND 0.081 2.3 ND 0.087 1.7 0.2313

Drift W10 5/30/1990 0:00 0.13 0.2 0.88 0.15 0.17 0.67 0.224

Drift W15 2/13/1992 0:00 0.44 0.51 1.6 0.26 0.2 0.97 0.28844

Drift W420 9/21/1988 0:00 68 ND ND 22 1700 ND ND

Drift W420 12/28/1988 0:00 33 ND ND 6.8 470 ND ND

Drift W420 3/29/1989 0:00 69 ND ND 22 1500 ND ND

Drift W420 6/29/1989 0:00 90 ND ND 30 2400 ND ND

Drift W420 9/27/1989 0:00 96 ND ND 35 820 ND ND

Drift W420 12/13/1989 0:00 79 ND ND 26 2200 ND ND

Drift W420 3/27/1990 0:00 150 ND ND 44 2400 ND ND

Drift W420 5/31/1990 0:00 75 ND ND 24 1200 ND ND

Drift W420 8/24/1990 0:00 83 ND ND 27 2200 ND ND

Drift W420 12/21/1990 0:00 62 ND ND 21 2200 ND ND

Drift W420 3/28/1991 0:00 120 ND ND 38 2600 ND ND

Drift W420 6/27/1991 0:00 53 ND ND ND 1800 ND ND

Drift W420 9/18/1991 0:00 130 ND ND 96 3200 ND 0.39

Drift W420 10/16/1991 0:00 91 ND ND 28 3000 ND ND

Drift W420 2/13/1992 0:00 67 ND ND 22 720 ND ND

Drift W420 6/22/1992 0:00 85 ND ND 25 2400 ND ND

Drift W420 9/8/1992 0:00 57 ND ND ND 1637 ND ND

Drift W420 11/17/1992 0:00 66 ND ND 20 1600 ND ND

Drift W420 3/23/1993 0:00 77 ND ND ND 1800 ND ND

Drift W420 4/27/1993 0:00 87 ND ND 25 2500 ND ND

Drift W420 8/17/1993 0:00 52 ND ND ND 1300 ND ND

Drift W420 10/12/1993 0:00 64 ND ND 22 781 ND ND

Drift W420 2/15/1994 0:00 66 ND ND 22 841 ND ND

Drift W420 6/7/1994 0:00 84 ND ND 31 1170 ND ND

Drift W420 8/29/1994 0:00 80 ND ND 28 670 ND ND

Drift W420 10/11/1994 0:00 79 ND ND 28 1150 ND ND

Drift W420 3/20/1995 0:00 95.2 ND ND 37.5 864 ND ND

Drift W420 5/9/1995 0:00 69.4 1.35 ND 32.1 322 ND ND

Drift W420 9/19/1995 0:00 91.2 ND ND 30.1 914 ND ND

Drift W420 10/31/1995 0:00 84.8 ND ND 27.3 926 ND ND

Drift W420 2/26/1996 0:00 84.5 ND ND 28.3 1200 ND ND

Drift W420 4/15/1996 0:00 81.4 ND ND 31 1210 ND ND

Drift W420 7/15/1996 0:00 96 ND ND ND 1900 ND ND

Drift W420 10/7/1996 0:00 92 ND ND 35 1300 ND ND

Drift W420 2/24/1997 0:00 97.3 ND ND 31.1 1360 ND ND

Drift W420 2/27/1997 0:00 84.5 ND ND 28.3 1200 ND ND

Drift W420 4/15/1997 0:00 91.5 ND ND 34.1 1240 ND ND

Drift W420 5/6/1997 0:00 99 ND ND ND 2200 ND ND

Drift W420 7/15/1997 0:00 96 ND ND ND 1900 ND ND

Drift W420 9/8/1997 0:00 86 ND ND 30 1400 ND ND

Drift W420 10/7/1997 0:00 94 ND ND 35 1300 ND ND

Drift W420 1/14/1998 0:00 110 ND ND 41 1700 ND ND

Drift W420 2/10/1998 0:00 120 ND ND 43 2000 ND ND

Drift W420 5/26/1998 0:00 120 ND ND ND 1900 ND ND

Drift W420 9/8/1998 0:00 140 ND ND 57 1800 ND ND

Drift W420 11/3/1998 0:00 100 ND ND 34 1600 ND ND

Drift W420 3/16/1999 0:00 160 37 <94 <65 2200 <82 ND

Drift W420 4/19/1999 0:00 240 <15 <47 92 1600 <41 ND

Drift W420 8/23/1999 0:00 130 <15 <47 49 1300 <41 ND

Drift W420 11/15/1999 0:00 <36 <15 <47 34 1500 <41 ND

Drift W420 2/16/2000 0:00 110 <15 <47 43 1300 <41 ND

Drift W420 2/16/2000 0:00 DUP 110 <15 <47 43 1200 <41 ND

Drift W420 5/8/2000 0:00 160 <200 <200 61 2900 <200 ND

Drift W420 5/8/2000 0:00 DUP 110 <200 <200 43 2200 <200 ND

Drift W420 9/6/2000 0:00 130 2.1 1.1 52 1300 0.56 ND

Drift W420 9/6/2000 0:00 DUP 220 5 2.3 110 1300 <100 ND

Drift W420 12/11/2000 0:00 97 <250 <250 35 1600 <250 ND

Drift W420 12/11/2000 0:00 DUP 99 <250 <250 36 1800 <250 ND

Drift W420 3/5/2001 0:00 130 2.7 1.2 56 2300 <10 ND

Drift W420 3/5/2001 0:00 DUP 140 2 0.96 54 2200 0.5 ND

Drift W420 5/2/2001 0:00 170 2.4 1 66 4900 <10 ND

Drift W420 5/2/2001 0:00 DUP 170 2.4 1 65 4800 <10 ND

Drift W420 8/13/2001 0:00 91 1.2 <10 35 1700 <10 ND

Drift W420 8/13/2001 0:00 DUP 78 <200 <200 26 1500 <200 ND

Drift W420 10/29/2001 0:00 100 1.5 <2 39 2000 <1.7 ND

Drift W420 10/29/2001 0:00 DUP 100 <24 <40 34 2500 <34 ND

Drift W420 3/12/2002 0:00 160 2.1 <2 50 3000 <1.7 ND

Drift W420 3/12/2002 0:00 DUP 140 2 <2 47 2600 <1.7 ND

Drift W420 5/6/2002 0:00 130 2.4 <2 58 2700 <1.7 ND



Table 5 Identification of Samples with MDH HRL/HBV Exceedances

Parameter Acenaphthene Anthracene Fluoranthene Fluorene Naphthalene Pyrene BaP_Equivalents(Sum)_All

CAS No. 83-32-9 120-12-7 206-44-0 86-73-7 91-20-3 129-00-0 Not Assigned

Limit 400 2,000 300 300 70 200 0.05

Limit Type HRL HRL HRL HRL HRL HRL HBV

Unit ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Aquifer Sample Location Sample Date Modifier

Drift W420 5/6/2002 0:00 DUP 130 2.4 <2 54 2800 <1.7 ND

Drift W420 9/17/2002 12:30 130 2 <1.5 50 2500 <2 ND

Drift W420 9/17/2002 12:30 DUP 140 2.4 <1.5 57 2700 <2 ND

Drift W420 10/14/2002 11:30 130 1.9 <1.5 51 2300 <2 ND

Drift W420 10/14/2002 11:30 DUP 130 2.2 <1.5 52 2300 <2 ND

Drift W420 3/10/2003 13:30 140 2 <1 45 2400 <1 ND

Drift W420 3/10/2003 13:30 DUP 130 2 <1 43 2300 <1 ND

Drift W420 5/13/2003 12:00 120 2 <1 51 2600 <1 ND

Drift W420 5/13/2003 12:10 DUP 120 2 <1 50 2700 <1 ND

Drift W420 8/12/2003 11:45 130 1.9 <1 48 1900 <1 ND

Drift W420 8/12/2003 11:50 DUP 130 2 <1 52 2100 <1 ND

Drift W420 11/4/2003 0:00 120 2 <1 39 1900 <1 ND

Drift W420 3/2/2004 10:20 140 <25 <25 46 2400 <25 ND

Drift W420 3/2/2004 10:23 DUP 140 <25 <25 46 2600 <25 ND

Drift W420 4/27/2004 8:55 140 2.2 <1 53 2600 <1 ND

Drift W420 8/3/2004 8:40 120 1.8 <1.1 43 2200 <1.1 ND

Drift W420 11/15/2004 11:10 150 2.3 <1.1 57 2800 <1.1 ND

Drift W420 11/15/2004 11:15 Dup 160 2.7 1.2 59 3200 <1.1 ND

Drift W420 3/8/2005 13:40 140 2.2 <1.8 55 2700 <2.1 ND

Drift W420 9/7/2005 9:30 180 2.4 <1.8 68 3000 <2.1 ND

Drift W420 11/8/2005 8:45 180 2.5 <1.8 72 2800 <2.1 ND

Drift W420 11/8/2005 8:50 DUP 160 2.2 <1.8 66 2700 <2.1 ND

Drift W420 3/3/2006 9:00 130 2.1 <1.8 48 2500 <2.1 ND

Drift W420 3/3/2006 9:10 DUP 130 3.6 <1.8 56 2200 <2.1 ND

Drift W420 5/2/2006 14:30 150 2.2 <1.8 60 2300 <2.1 ND

Drift W420 8/15/2006 14:55 120 2 <1.8 49 2700 <2.1 ND

Drift W420 11/6/2006 11:15 130 2 <1.8 50 2400 <2.1 ND

Drift W420 11/6/2006 11:20 DUP 130 2.2 <1.8 52 2600 <2.1 ND

Drift W420 3/20/2007 9:55 140 2.4 <1.8 55 2300 <1.1 ND

Drift W420 5/7/2007 16:50 120 2.2 <1.8 47 2100 <1.1 ND

Drift W420 8/13/2007 13:00 150 2.3 1.3 57 2100 <0.37 ND

Drift W420 8/13/2007 13:35 DUP 140 2.2 1.3 55 2100 <0.37 ND

Drift W420 11/15/2007 10:25 130 4.3 1.7 52 2100 1.1 ND

Drift W420 11/15/2007 10:30 DUP 150 <0.42 1.3 56 2400 <0.37 ND

Drift W420 3/4/2008 13:00 150 2.4 1.4 58 2300 <0.37 ND

Drift W420 3/12/2009 13:50 130 2.3 1.2 48 1100 < 0.37 ND

Drift W420 3/12/2009 13:55 DUP 140 2.2 1.2 50 580 < 0.37 ND

Drift W420 5/5/2009 8:50 130 2.1 < 2.2 47 2200 < 2.9 ND

Drift W420 8/10/2009 12:50 160 < 14 < 22 58 2300 < 29 ND

Drift W420 3/24/2010 9:10 140 2.7 1.6 59 1900 < 0.35 ND

Drift W420 6/1/2010 16:00 172 3.1 1.4 68.8 2330 0.74 ND

Drift W420 9/15/2010 13:55 137 2.7 1 50.7 1890 0.52 ND

Drift W420 12/14/2010 10:50 145 2.5 1.4 53 1960 0.7 ND

Drift W420 3/30/2011 10:20 120 2.7 <2 43.3 2080 <2 ND

Drift W420 3/30/2011 10:25 117 2.4 <2 42.8 1790 <2 ND

Drift W420 6/8/2011 12:15 130 2.1 1.3 61.2 2010 0.6 ND

Drift W420 9/14/2011 12:15 136 1.8 1.1 46.2 1540 0.54 0.0014

Drift W420 12/13/2011 14:30 107 1.8 1.1 41.7 1190 0.57 ND

Drift W420 9/18/2012 8:05 116 2.2 1.4 44.5 1750 0.68 0.04961

Drift W439 3/20/1995 0:00 129 30.1 ND 25.7 1260 ND ND

Drift W439 5/9/1995 0:00 128 ND ND 22.3 1110 ND ND

Drift W439 9/19/1995 0:00 101 ND ND ND 1260 ND ND

Drift W439 10/31/1995 0:00 81.7 ND ND ND 1220 ND ND

Drift W439 2/26/1996 0:00 70.9 ND ND ND 908 ND ND

Drift W439 4/15/1996 0:00 64.8 ND ND ND 823 ND ND

Drift W439 7/15/1996 0:00 79 ND ND ND 1000 ND ND

Drift W439 10/7/1996 0:00 78 ND ND ND 860 ND ND

Drift W439 2/24/1997 0:00 71.6 ND ND 12.1 570 ND ND

Drift W439 2/27/1997 0:00 70.9 ND ND ND 908 ND ND

Drift W439 4/15/1997 0:00 64.8 ND ND ND 823 ND ND

Drift W439 5/6/1997 0:00 80 ND ND ND 1100 ND ND

Drift W439 7/15/1997 0:00 79 ND ND ND 1000 ND ND

Drift W439 9/8/1997 0:00 70 ND ND ND 920 ND ND

Drift W439 10/7/1997 0:00 78 ND ND ND 860 ND ND

Drift W439 1/14/1998 0:00 62 ND ND ND 720 ND ND

Drift W439 2/10/1998 0:00 77 ND ND 11 740 ND ND

Drift W439 5/26/1998 0:00 68 ND ND ND 660 ND ND

Drift W439 9/8/1998 0:00 77 ND ND ND 450 ND ND

Drift W439 11/3/1998 0:00 52 ND ND ND 520 ND ND

Drift W439 3/16/1999 0:00 85 <15 <47 <32 790 <41 ND

Drift W439 4/19/1999 0:00 84 <7.4 <24 <16 590 <20 ND

Drift W439 8/23/1999 0:00 51 <7.4 <24 <16 400 <20 ND

Drift W439 11/15/1999 0:00 63 <7.4 <24 <16 590 <20 ND

Drift W439 2/14/2000 12:00 64 <7.4 <24 <16 560 <20 ND



Table 5 Identification of Samples with MDH HRL/HBV Exceedances

Parameter Acenaphthene Anthracene Fluoranthene Fluorene Naphthalene Pyrene BaP_Equivalents(Sum)_All

CAS No. 83-32-9 120-12-7 206-44-0 86-73-7 91-20-3 129-00-0 Not Assigned

Limit 400 2,000 300 300 70 200 0.05

Limit Type HRL HRL HRL HRL HRL HRL HBV

Unit ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Aquifer Sample Location Sample Date Modifier

Drift W439 5/8/2000 0:00 89 <100 <100 13 1100 <100 ND

Drift W439 9/6/2000 0:00 130 <100 <100 33 840 <100 ND

Drift W439 12/11/2000 0:00 58 <100 <100 9.8 720 <100 ND

Drift W439 3/5/2001 0:00 82 <50 0.12 14 820 <50 ND

Drift W439 5/2/2001 0:00 70 <10 <10 10 920 <10 ND

Drift W439 8/14/2001 0:00 56 <100 <100 <100 610 <100 ND

Drift W439 10/29/2001 0:00 49 <12 <20 <14 660 <17 ND

Drift W439 3/12/2002 0:00 64 <1.2 <2 10 660 <1.7 ND

Drift W439 5/14/2002 0:00 66 <1.2 <2 12 640 <1.7 ND

Drift W439 5/14/2002 0:00 DUP 63 <1.2 <2 12 630 <1.7 ND

Drift W439 9/23/2002 11:30 54 <1.6 <1.5 9.2 430 <2 ND

Drift W439 9/23/2002 11:30 DUP 62 <1.6 <1.5 10 530 <2 ND

Drift W439 5/5/2003 12:00 58 <1 <1 8.4 460 <1 ND

Drift W439 5/5/2003 12:10 DUP 61 <1 <1 9.1 480 <1 ND

Drift W439 8/4/2003 8:00 75 <1 <1 12 780 <1 ND

Drift W439 8/4/2003 8:05 DUP 80 <1 <1 13 840 <1 ND

Drift W439 4/26/2004 9:55 73 <1 <1 12 700 <1 ND

Drift W439 4/26/2004 10:00 DUP 69 <1 <1 11 640 <1 ND

Drift W439 8/2/2004 8:20 94 <1.6 <1.5 17 950 <2 ND

Drift W439 8/2/2004 8:25 DUP 92 <1.6 <1.5 16 1000 <2 ND

Drift W439 4/25/2005 10:50 DUP 69 <0.5 <1.8 12 790 <2.1 ND

Drift W439 9/6/2005 11:15 74 <0.5 <1.8 13 740 <2.1 ND

Drift W439 5/8/2006 11:40 66 <0.5 <1.8 11 780 <2.1 ND

Drift W439 8/14/2006 10:50 63 <0.5 <1.8 11 570 <2.1 ND

Drift W439 5/9/2007 10:10 57 <1.8 <1.8 11 490 <1.1 ND

Drift W439 8/15/2007 9:40 59 <0.42 <0.2 11 520 <0.37 ND

Drift W439 5/5/2009 8:35 54 < 1.4 < 2.2 9.7 760 < 2.9 ND

Drift W439 8/10/2009 13:55 67 < 5.5 < 8.8 11 780 < 12 ND

Drift W439 9/15/2010 14:05 56.3 0.48 0.12 9.4 619 0.061 ND

Drift W439 6/10/2011 7:30 77.5 0.48 0.13 14 900 0.085 ND

Drift W439 9/15/2011 10:20 42.4 0.29 0.1 7 378 0.048 0.00063

Drift W439 6/28/2012 18:45 66.7 0.5 0.15 9.1 663 0.076 ND

Drift W439 9/20/2012 7:51 36.9 0.39 0.11 6 359 0.05 ND

Drift W439 9/20/2012 7:51 DUP 42.2 0.42 0.12 6.4 429 0.054 ND

Drift W6 8/4/1988 0:00 970 210 1000 840 2500 700 144.7

Drift W6 10/27/1988 0:00 190 12 23 96 700 15 0.17

Drift W6 6/23/1989 0:00 370 39 200 280 1000 140 22.132

Drift W9 9/21/2012 8:44 0.9 <0.040 <0.040 0.26 125 <0.040 ND

OPVL W131 9/18/2012 13:51 0.54 0.12 0.49 0.36 1.6 0.31 0.09789

OPVL W18 10/26/1988 0:00 8.5 ND ND ND 98 7.8 ND

OPVL W27 10/27/1988 0:00 5.7 ND ND ND 370 ND ND

OPVL W27 6/23/1989 0:00 15 ND ND 1.2 670 ND ND

OPVL W27 9/30/1997 0:00 55 ND ND 19 130 ND ND

OPVL W27 9/22/1998 0:00 45 ND ND 14 100 ND ND

OPVL W27 5/8/2000 0:00 44 <10 <10 15 110 <10 ND

OPVL W27 9/27/2010 10:45 DUP 42.8 0.83 0.9 21.9 0.5 0.5 0.27841

OPVL W421 9/21/1988 0:00 16 ND ND ND 520 ND ND

OPVL W421 12/28/1988 0:00 25 ND ND 4.2 430 ND ND

OPVL W421 3/29/1989 0:00 22 ND ND 4.3 470 ND ND

OPVL W421 6/29/1989 0:00 26 ND ND 5.4 630 ND ND

OPVL W421 9/27/1989 0:00 24 ND ND 6 350 ND ND

OPVL W421 12/13/1989 0:00 20 ND ND ND 530 ND ND

OPVL W421 3/27/1990 0:00 41 ND ND ND 850 ND ND

OPVL W421 5/31/1990 0:00 18 ND ND 4.2 430 ND ND

OPVL W421 8/24/1990 0:00 34 ND ND ND 920 ND ND

OPVL W421 12/21/1990 0:00 23 ND ND ND 750 ND ND

OPVL W421 3/28/1991 0:00 38 ND ND ND 890 ND ND

OPVL W421 6/27/1991 0:00 24 ND ND ND 950 ND 10

OPVL W421 9/18/1991 0:00 33 ND ND 8.9 750 ND ND

OPVL W421 10/16/1991 0:00 33 ND ND 7.8 890 ND ND

OPVL W421 2/13/1992 0:00 30 ND ND 8 460 ND ND

OPVL W421 6/22/1992 0:00 41 ND ND 10 930 ND ND

OPVL W421 9/8/1992 0:00 41 ND ND ND 1039 ND ND

OPVL W421 11/17/1992 0:00 46 ND ND 10 810 ND ND

OPVL W421 3/23/1993 0:00 38 ND ND ND 910 ND ND

OPVL W421 4/27/1993 0:00 46 ND ND 12 1000 ND ND

OPVL W421 8/17/1993 0:00 35 ND ND ND 680 ND ND

OPVL W421 10/12/1993 0:00 39 ND ND 11 467 ND ND

OPVL W421 2/15/1994 0:00 40 ND ND 10 620 ND ND

OPVL W421 6/7/1994 0:00 45 ND ND 14 460 ND ND

OPVL W421 8/29/1994 0:00 40 1 ND 12 290 ND ND

OPVL W421 10/11/1994 0:00 43 ND ND 12 516 ND ND

OPVL W421 3/20/1995 0:00 42.4 6.15 ND 14.9 236 ND ND

OPVL W421 5/9/1995 0:00 42.5 1.02 ND 15.8 165 ND ND



Table 5 Identification of Samples with MDH HRL/HBV Exceedances

Parameter Acenaphthene Anthracene Fluoranthene Fluorene Naphthalene Pyrene BaP_Equivalents(Sum)_All

CAS No. 83-32-9 120-12-7 206-44-0 86-73-7 91-20-3 129-00-0 Not Assigned

Limit 400 2,000 300 300 70 200 0.05

Limit Type HRL HRL HRL HRL HRL HRL HBV

Unit ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Aquifer Sample Location Sample Date Modifier

OPVL W421 10/31/1995 0:00 40 ND ND 12.1 424 ND ND

OPVL W421 2/26/1996 0:00 33.6 ND ND 11 352 ND ND

OPVL W421 4/15/1996 0:00 34.6 ND ND 13.2 332 ND ND

OPVL W421 7/15/1996 0:00 44 ND ND 14 480 ND ND

OPVL W421 10/7/1996 0:00 45 ND ND 14 440 ND ND

OPVL W421 2/24/1997 0:00 45.2 ND ND 15.6 309 ND ND

OPVL W421 2/27/1997 0:00 33.6 ND ND 11 352 ND ND

OPVL W421 4/15/1997 0:00 34.6 ND ND 13.2 332 ND ND

OPVL W421 5/6/1997 0:00 45 ND ND 11 450 ND ND

OPVL W421 7/15/1997 0:00 44 ND ND 14 480 ND ND

OPVL W421 9/8/1997 0:00 38 ND ND 12 380 ND ND

OPVL W421 10/7/1997 0:00 45 ND ND 14 440 ND ND

OPVL W421 1/14/1998 0:00 46 ND ND 16 400 ND ND

OPVL W421 2/10/1998 0:00 59 ND ND 17 450 ND ND

OPVL W421 5/26/1998 0:00 50 ND ND 16 270 ND ND

OPVL W421 9/8/1998 0:00 37 ND ND 12 150 ND ND

OPVL W421 11/3/1998 0:00 41 ND ND 12 220 ND ND

OPVL W421 3/16/1999 0:00 37 <15 <47 <32 180 <41 ND

OPVL W421 4/19/1999 0:00 59 <3 <9.4 21 170 <8.2 ND

OPVL W421 8/23/1999 0:00 33 <1.5 <4.7 13 120 <4.1 ND

OPVL W421 11/15/1999 0:00 41 <3 <9.4 12 170 <8.2 ND

OPVL W421 2/14/2000 12:00 39 2.1 <4.7 15 120 <4.1 ND

OPVL W421 5/8/2000 0:00 55 1.4 1 20 180 0.48 ND

OPVL W421 9/6/2000 0:00 89 16 60 68 110 45 10.3958

OPVL W421 12/11/2000 0:00 41 1.2 3 14 100 2 ND

OPVL W421 3/5/2001 0:00 42 2.9 11 16 71 7.6 1.558

OPVL W421 5/2/2001 0:00 53 1.9 5.8 20 290 4.2 1.874

OPVL W421 8/13/2001 0:00 55 8.5 40 32 26 27 6.681

OPVL W421 10/29/2001 0:00 35 4.4 45 13 <1.4 33 8.095

OPVL W421 3/12/2002 0:00 53 3.4 14 22 120 9.5 0.614

OPVL W421 5/6/2002 0:00 44 4.6 17 25 75 12 0.346

OPVL W421 9/17/2002 12:00 59 2 4.8 26 120 3.1 ND

OPVL W421 10/24/2002 15:30 54 3.4 14 24 110 9.5 0.537

OPVL W421 3/10/2003 13:50 84 33 380 44 37 270 100.824

OPVL W421 5/13/2003 12:40 160 59 340 150 140 230 70.1

OPVL W421 8/12/2003 12:05 63 4.3 12 30 140 7.7 1.335

OPVL W421 11/4/2003 0:00 340 150 850 270 220 630 159.86

OPVL W421 3/2/2004 10:45 74 6.5 32 33 130 23 5.457

OPVL W421 5/3/2004 9:05 68 3.2 8.1 28 140 5.2 ND

OPVL W421 5/3/2004 9:10 DUP 67 3.3 8.1 28 140 5.1 ND

OPVL W421 8/9/2004 8:00 94 8.6 25 47 140 17 2.592

OPVL W421 8/9/2004 8:05 DUP 76 6.7 22 34 160 15 2.176

OPVL W421 11/15/2004 11:40 100 9.3 31 51 280 22 3.95

OPVL W421 3/8/2005 13:50 72 4.2 17 29 58 12 1.864

OPVL W421 11/8/2005 9:15 67 4 16 31 21 10 2.06

OPVL W421 3/3/2006 9:05 68 3.2 10 28 180 6.7 ND

OPVL W421 5/3/2006 16:10 69 3.9 12 29 110 7.7 ND

OPVL W421 8/16/2006 13:10 75 7.1 20 39 75 13 0.22

OPVL W421 11/6/2006 11:50 76 5.2 16 35 110 10 0.18

OPVL W421 3/20/2007 10:00 80 5.5 15 37 96 9.6 0.17

OPVL W421 3/20/2007 10:05 DUP 77 7 39 36 50 27 7.668

OPVL W421 5/8/2007 8:50 76 7.5 25 38 80 17 1.973

OPVL W421 8/14/2007 11:50 98 9.8 35 50 130 25 4.243

OPVL W421 11/15/2007 10:45 69 4 14 29 200 10 1.637

OPVL W421 3/4/2008 13:05 95 11 62 48 150 43 18.716

OPVL W421 3/4/2008 13:10 DUP 90 8.8 58 43 120 37 25.708

OPVL W421 5/7/2009 11:45 70 5.4 21 32 67 15 3.242

OPVL W421 8/13/2009 11:10 130 26 120 78 220 91 31.08

OPVL W421 3/24/2010 9:30 250 83 390 210 460 260 78.966

OPVL W421 3/24/2010 9:35 DUP 220 62 270 170 420 200 61.634

OPVL W421 6/1/2010 16:20 126 15 63.3 64.4 376 49.4 24.358

OPVL W421 9/22/2010 11:15 205 49.8 249 140 414 175 52.652

OPVL W421 9/22/2010 11:15 DUP 138 22 96.9 80.7 342 68.8 20.024

OPVL W421 12/14/2010 11:00 145 22.5 83.9 85.3 415 64.3 16.262

OPVL W421 3/30/2011 10:40 118 19.5 68.5 74.8 260 50.1 14.474

OPVL W421 6/8/2011 12:20 120 6.7 22.3 56.3 312 12.6 1.2382

OPVL W421 9/14/2011 12:20 303 56.2 171 188 880 120 39.032

OPVL W421 9/14/2011 12:25 288 47.6 141 170 956 101 31.009

OPVL W421 12/13/2011 14:40 DUP 359 96.8 449 259 1000 323 104.015

OPVL W421 12/13/2011 14:50 299 123 331 219 1020 233 85.879

OPVL W421 9/18/2012 8:05 127 23.7 77.9 78.4 474 48.2 15.225

OPVL W421 9/18/2012 8:05 DUP 180 43.5 150 122 695 97.7 34.98

OPVL W426 8/3/1988 0:00 97 1.3 ND 46 420 ND ND

OPVL W426 6/23/1989 0:00 15 ND ND 13 180 ND ND



Table 6 List of Wells to Assess Contaminant Spreading 

2013 Sampling Plan, St. Peter Aquifer Wells: W24, W33R, W409, W410, W411, W412, W129, W408, and W414 (EPA 
well MN Unique No. 763378) 

Additional St. Peter Aquifer Wells: W133, W14, W21 
2013 Sampling Plan, Platteville Aquifer Wells: W20, W27, W130, W131, W143, W421, W424, W426, W428, W434, 

W437, and W438 

Additional Platteville Aquifer Wells: W100, W120, W132, W429, W431, W433, W435,  
W415 (EPA well MN Unique No. 763377), W417 (EPA well MN Unique No. 763379), new Platteville sentry well 

2013 Sampling Plan Drift Aquifer Wells: W420, P309, W439, P109, P307, P308, P310, and W422 

Additional Drift Aquifer Wells: P304, W2, W10, W423, W425, W136, W12, P313, W427,  
W416 (EPA well MN Unique No. 763376), W418 (EPA well MN Unique No. 763380), new Drift sentry well 

 

 



Table 5 Identification of Samples with MDH HRL/HBV Exceedances

Parameter Acenaphthene Anthracene Fluoranthene Fluorene Naphthalene Pyrene BaP_Equivalents(Sum)_All

CAS No. 83-32-9 120-12-7 206-44-0 86-73-7 91-20-3 129-00-0 Not Assigned

Limit 400 2,000 300 300 70 200 0.05

Limit Type HRL HRL HRL HRL HRL HRL HBV

Unit ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Aquifer Sample Location Sample Date Modifier

OPVL W426 9/22/1998 0:00 240 17 12 140 230 6.1 ND

OPVL W426 4/18/1999 0:00 89 5.8 5.1 59 89 <4.1 ND

OPVL W434 9/6/2000 0:00 1.1 <10 <10 <10 <10 <10 0.27

OPVL W437 2/11/1992 0:00 22 ND ND ND 2100 ND ND

OPVL W437 5/2/2001 15:30 230 <10 <10 54 4900 <10 ND

OPVL W437 8/13/2001 14:00 180 <500 <500 50 4300 <500 ND

OPVL W437 5/13/2002 16:40 150 <1.2 <2 52 4200 <1.7 ND

OPVL W437 9/24/2002 15:30 180 <1.6 <1.5 58 4100 <2 ND

OPVL W437 8/11/2003 9:55 190 <1 <1 68 4800 <1 ND

OPVL W437 5/3/2004 10:00 190 <1 <1 65 5000 <1 ND

OPVL W437 8/9/2004 11:45 150 <1.6 <1.1 47 3600 <1.1 ND

OPVL W437 9/9/2005 15:30 170 <0.5 <1.8 70 4600 <2.1 ND

OPVL W437 5/2/2006 9:45 130 <0.5 <1.8 45 3300 <2.1 ND

OPVL W437 5/2/2006 9:50 DUP 140 <0.5 <1.8 48 3100 <2.1 ND

OPVL W437 8/15/2006 16:00 140 2.9 <1.8 55 4400 <2.1 ND

OPVL W437 8/15/2006 16:05 DUP 140 <0.5 <1.8 51 4300 <2.1 ND

OPVL W437 5/7/2007 12:55 110 <1.8 <1.8 50 2900 <1.1 ND

OPVL W437 8/13/2007 13:50 140 <0.42 <0.2 53 2800 <0.37 ND

OPVL W437 5/12/2008 15:20 120 <0.42 <0.2 47 1900 <0.37 ND

OPVL W437 8/21/2008 15:30 150 <0.42 <0.2 54 2600 <0.37 ND

OPVL W437 5/8/2009 15:00 96 < 1.4 < 2.2 43 1900 < 2.9 ND

OPVL W437 8/18/2009 15:40 140 < 1.4 < 2.2 49 2000 < 2.9 ND

OPVL W437 6/7/2010 12:10 111 1.8 <0.0040 41.6 1090 <0.0060 ND

OPVL W437 9/27/2010 14:10 113 <0.020 <0.020 38.1 1360 <0.020 ND

OPVL W437 6/8/2011 14:50 41.6 0.66 <0.02 13.8 850 <0.02 ND

OPVL W437 9/25/2012 11:50 47.3 0.73 <0.042 12.9 633 <0.042 ND

OPVL W438 5/1/2001 9:35 0.026 0.017 0.13 0.0067 0.079 0.14 0.13231

OPVL W438 9/4/2001 13:00 0.035 0.053 0.094 <0.0056 0.35 0.093 0.17584

OSTP W409 4/16/1996 0:00 75.3 ND ND 38 142 ND ND

OSTP W409 5/8/2000 0:00 120 <20 4 55 170 1.7 ND

OSTP W409 9/6/2000 0:00 56 1.3 0.82 27 73 0.43 0.0062

OSTP W410 5/8/2000 0:00 6.5 0.42 2.6 4.4 11 2.6 0.0644

PCJ W23 5/9/1995 0:00 14.6 2.32 7.45 10.8 35.4 7.48 0.2141

PCJ W23 4/30/2001 0:00 5.5 0.28 1.2 2 7.3 1.2 0.06433

PCJ W23 4/30/2001 0:00 DUP 2.2 0.23 1.1 1.8 3.4 0.99 0.06289

PCJ W23 6/4/2002 0:00 5.3 0.4 1.8 3.1 6.7 1.7 0.0685

PCJ W23 6/4/2002 0:00 DUP 4.5 0.35 1.5 2.6 5.8 1.4 0.0439

PCJ W23 9/2/2003 12:10 4.5 0.24 1.6 2.9 4.5 1.6 0.062522

PCJ W23 12/14/2010 13:25 3.4 0.18 1.4 2.3 2 1.3 0.0681

PCJ W23 12/14/2010 13:30 DUP 3.7 0.19 1.4 2.5 2.3 1.3 0.0713

PCJ W403 5/14/2007 12:50 0.0043 0.011 0.079 0.0036 0.011 0.079 0.07881

PCJ W403 5/1/2008 16:15 0.0081 0.028 0.22 0.0084 0.016 0.22 0.26276

PCJ W403 5/6/2009 17:30 0.0032 0.011 0.1 0.0035 0.0055 0.097 0.11545

PCJ W403 5/6/2009 17:35 DUP 0.0023 0.0081 0.066 0.0026 0.0048 0.064 0.071058

Notes:

ug/L  = micrograms-per-liter

--       = Analyte not sampled

ND    = Analyte not detected above the laboratory method detection limit

HRL  = Health Risk Limit (Mn Department of Health)

HBV = Health Based Value (Mn Department of Health)

Bold = Analyte detected above the laboratory's method detection limit

Shaded Cell = Analyte detected above the HRL/HBV

BaP Equivalents (Sum)_All = Total Benzo(a)pyrene (BaP) Equivalents (MPCA c-w3-01.xls). 

This sum includes the results of all of the BaP equivalent parameters inlcuded in

the list of parameterd sampled for a given sample location and date.



Table 7 2012 Water Elevation Data

WELL DATE MP Elevation
DEPTH TO 

WATER
WL Elev

W14 9/21/2012 891.49 16.12 875.37

W24 893.19 NM NM

W33R 9/24/2012 893.99 28.00 865.99

W122 9/17/2012 918.58 63.17 855.41

W129 9/17/2012 916.33 49.86 866.47

W408 9/25/2012 923.53 52.20 871.33

W409 9/24/2012 923.61 55.89 867.72

W410 908.04 NM NM

W411 9/21/2012 896.25 34.40 861.85

W412 9/21/2012 915.17 50.89 864.28

W414 9/24/2012 921.29 56.98 864.31

W414 12/6/2012 921.29 55.70 865.59

W18 9/21/2012 893.33 10.55 882.78

W20 9/26/2012 895.83 18.60 877.23

W22 9/20/2012 897.06 12.34 884.72

W27 9/24/2012 910.47 27.88 882.59

W101 9/18/2012 918.03 40.22 877.81

W121 9/20/2012 922.85 48.40 874.45

W130 9/21/2012 894.83 23.50 871.33

W131 9/18/2012 919.27 38.61 880.66

W143 9/20/2012 905.31 24.63 880.68

W421 895.86 NM NM

W424 9/24/2012 917.57 35.12 882.45

W426 9/20/2012 923.95 41.57 882.38

W428 9/20/2012 919.4 38.84 880.56

W437 9/26/2012 913.18 30.88 882.30

W438 9/25/2012 921.12 40.60 880.52

W415 12/6/2012 920.16 45.30 874.86

P109 9/26/2012 895.11 13.62 881.49

P112 9/26/2012 903.8 23.40 880.40

P307 9/26/2012 913.1 33.14 879.96

P308 9/26/2012 923.29 41.63 881.66

P309 9/25/2012 925.16 43.72 881.44

P310 9/25/2012 921.48 40.88 880.60

P312 9/25/2012 919.45 41.47 877.98

W2 9/25/2012 897.96 12.00 885.96

W9 9/21/2012 891.21 9.30 881.91

W10 9/25/2012 892.03 9.85 882.18

W15 9/25/2012 894.47 10.58 883.89

W117 9/18/2012 917.75 39.45 878.30

W128 9/20/2012 922.89 47.84 875.05

W136 9/18/2012 919.17 38.15 881.02

W420 895.88

W427 9/20/2012 919.4 38.42 880.98

W439 924.9

W416 12/6/2012 920.21 44.79 875.42

St. Peter

Platteville

Drift
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Map adapted from ESRI Basemap: World Street Map.
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Map adapted from ESRI, World Street Map.
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File:  20121105_092012_OSTP_GWCx4
Summit Proj. No.:  0987-0009
Plot Date:  11-05-12
Arc Operator: PRB
Reviewed by:  BMG

Figure 5

Map adapted from ESRI, World Street Map.
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Figure 10

Map adapted from ESRI, World Street Map.
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Figure 11

Map adapted from ESRI, World Street Map.
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Figure 12

Map adapted from ESRI, World Street Map.
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Map adapted from NAIP Othophotograpy

Figure 13
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Map adapted from NAIP Othophotograpy
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Appendix B 

Agenc y Corres pondence  Regarding Ces s a tion  
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Appendix C 

Stormwater PAH Data  
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Appendix D 

Pla tteville  Formation Hydros tra tigraphy 
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Appendix E 

Well Logs  Referenced in  this  Report 
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bgregg
Callout
Well W418



Minnesota Unique Well No.  

  

216194  
County Hennepin

Quad Minneapolis South

Quad ID 104A

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING RECORD 

Minnesota Statutes Chapter 103I 
 

Entry Date 08/24/1991

Update Date 09/11/1991

Received Date

  Well Name P-109 
 Township Range Dir Section Subsections Elevation 892  ft. 

117 21 W 20 AABBAD Elevation Method 7.5 minute topographic map (+/- 
5 feet) 

Well Depth Depth Completed Date Well Completed 

44 ft.   44 ft. 01/25/1980 

  Drilling Method  --

  Well Address

        
    ST LOUIS PARK MN 

 
 Geological Material Color Hardness From To

  FINE TO MEDIUM SILTY SAND FILL BROWN 0 4
  FINE TO MEDIUM SLIGHTLY SILTY SAN BROWN 4 7
  FINE TO MEDIUM SAND BROWN 7 18
  SANDY CLAYEY TILL GRAY 18 20
  FINE TO MEDIUM SAND BRN/GRY 20 44

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 

  From  Ft.  to  Ft. 

  Use    Other (specify in remarks)    

  Casing Type      Joint  No Information   Drive Shoe?    Yes   No   Above/Below  0  ft. 

  Casing Diameter  Weight     Hole Diameter

    0   in. to     42  ft.      lbs./ft.   
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make       Type   
 
  Diameter   Slot/Gauze Length Set Between

    1.3         2    42   ft.    and   44    ft.

  
  
  Static Water Level 
    ft.    from     Date Measured     
  PUMPING LEVEL (below land surface) 
    ft.   after     hrs. pumping     g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
  R E M A R K S 
  U.S.G.S. P-109  
   
 

 Located by:  Minnesota Geological Survey
Method:  Digitized - scale 1:24,000 or larger 
(Digitizing Table)

 Unique Number Verification:  Information from 
owner

Input Date:  01/01/1990

 System:  UTM - Nad83, Zone15, Meters X:  471221    Y:  4975758

  Grouting Information    Well Grouted?     Yes    No 
   
   
   
   
  Nearest Known Source of Contamination 
     feet      direction       type 

   Well disinfected upon completion?       Yes       No  

  Pump         Not Installed   Date Installed  

   Manufacturer's name           Model number         HP 0     Volts  
   Length of drop Pipe    ft.    Capacity    g.p.m       Type     Material   

  

 First Bedrock   
 Last Strat  sand-gray 

Aquifer    
Depth to Bedrock    ft.

  Abandoned Wells  Does property have any not in use and not sealed well(s)?      Yes       No  

  Variance  Was a variance granted from the MDH for this well?      Yes       No  
  Well Contractor Certification 

 

License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 216194 Printed 11/20/2012  
HE-01205-07    

Page 1 of 1Well Log Report - 00216194

11/20/2012http://mdh-agua.health.state.mn.us/cwi/well_log.asp?wellid=0000216194
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Minnesota Unique Well No.  

  

216048  
County Hennepin

Quad Minneapolis South

Quad ID 104A

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING RECORD 

Minnesota Statutes Chapter 103I 
 

Entry Date 08/24/1991

Update Date 06/08/2009

Received Date

  Well Name MONITOR WELL W-20 
 Township Range Dir Section Subsections Elevation 893  ft. 

117 21 W 20 AABABC Elevation Method 7.5 minute topographic map (+/- 
5 feet) 

Well Depth Depth Completed Date Well Completed 

90 ft.   90 ft. 11/27/1978 

  Drilling Method  --

  Well Address

        
    ST LOUIS PARK MN 

 
 Geological Material Color Hardness From To

  SAND BROWN 0 5
  SAND BROWN 5 10
  SAND BROWN 10 15
  SAND & GRAVEL BROWN 15 20
  SAND BROWN 20 25
  SAND BROWN 25 30
  SAND BROWN 30 35
  SAND BROWN 35 40
  SAND BROWN 40 45
  CLAY & GRAVEL BROWN 45 50
  CLAY & GRAVEL BROWN 50 55
  SAND & GRAVEL 55 60
  GRAVEL BROWN 60 65
  GRAVEL BROWN 65 69
  LIMESTONE & SAND 69 75
  LIMESTONE 75 80
  NO RECORD 80 90

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 

  From  Ft.  to  Ft. 

  Use    Other (specify in remarks)    

  Casing Type      Joint  No Information   Drive Shoe?    Yes   No   Above/Below  0  ft. 

  Casing Diameter  Weight     Hole Diameter

    4   in. to     80  ft.      lbs./ft.   
  Open Hole    from 80  ft.    to    90  ft. 
  Screen NO        Make       Type   
 
  Diameter   Slot/Gauze Length Set Between

  
  
  
  Static Water Level 
  17  ft.    from Land surface    Date Measured   11/27/1978  
  PUMPING LEVEL (below land surface) 
    ft.   after     hrs. pumping     g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
   

N O   R E M A R K S 

 
 
 Located by:  Minnesota Geological Survey Method:  Digitization (Screen) - Map (1:24,000)

 Unique Number Verification:  N/A Input Date:  06/02/2000

 System:  UTM - Nad83, Zone15, Meters X:  471244    Y:  4975760

  Grouting Information    Well Grouted?     Yes    No 
   
   
   
   
  Nearest Known Source of Contamination 
     feet      direction       type 

   Well disinfected upon completion?       Yes       No  

  Pump         Not Installed   Date Installed  

   Manufacturer's name           Model number         HP 0     Volts  
   Length of drop Pipe    ft.    Capacity    g.p.m       Type     Material   

  

 Cuttings  Yes

 First Bedrock  Platteville Formation 
 Last Strat  no record 

Aquifer  Platteville  
Depth to Bedrock  75  ft.

  Abandoned Wells  Does property have any not in use and not sealed well(s)?      Yes       No  

  Variance  Was a variance granted from the MDH for this well?      Yes       No  
  Well Contractor Certification 

Renner E.H. & Sons  27015

License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 216048 Printed 11/20/2012  
HE-01205-07    

Page 1 of 1Well Log Report - 00216048

11/20/2012http://mdh-agua.health.state.mn.us/cwi/well_log.asp?wellid=0000216048
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Minnesota Unique Well No.  

  

165578  
County Hennepin

Quad Minneapolis South

Quad ID 104A

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING RECORD 

Minnesota Statutes Chapter 103I 
 

Entry Date 08/24/1991

Update Date 06/03/2004

Received Date

  Well Name U.S.G.S. WELL W-122 
 Township Range Dir Section Subsections Elevation 920  ft. 

117 21 W 21 BADBCD Elevation Method 7.5 minute topographic map (+/- 
5 feet) 

Well Depth Depth Completed Date Well Completed 

239 ft.   239 ft. 08/06/1979 

  Drilling Method  --

  Well Address

        
    ST LOUIS PARK MN 

 
 Geological Material Color Hardness From To

  SAND & GRAVEL YELLOW 0 33
  CLAY & GRAVEL TAN 33 55
  SAND BROWN 55 70
  MUDDY SAND & GRAVEL BROWN 70 120
  SANDSTONE & GRAVEL WHITE 120 237
  SHALE BRN/GRN 237 239

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 

  From  Ft.  to  Ft. 

  Use    Other (specify in remarks)    

  Casing Type      Joint  No Information   Drive Shoe?    Yes   No   Above/Below  0  ft. 

  Casing Diameter  Weight     Hole Diameter

    4   in. to     217  ft.      lbs./ft.   
  Open Hole    from 217  ft.    to    239  ft. 
  Screen NO        Make       Type   
 
  Diameter   Slot/Gauze Length Set Between

  
  
  
  Static Water Level 
  35  ft.    from Land surface    Date Measured   08/06/1979  
  PUMPING LEVEL (below land surface) 
  35  ft.   after     hrs. pumping  15   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
  R E M A R K S 
  GAMMA LOGGED 10/9/79.  
   
 
 Located by:  Minnesota Geological 
Survey

Method:  Digitized - scale 1:24,000 or larger (Digitizing 
Table)

 Unique Number Verification:  N/A Input Date:  01/01/1990

 System:  UTM - Nad83, Zone15, Meters X:  472170    Y:  4975504

  Grouting Information    Well Grouted?     Yes    No 
   
   
   
   
  Nearest Known Source of Contamination 
     feet      direction       type 

   Well disinfected upon completion?       Yes       No  

  Pump         Not Installed   Date Installed  

   Manufacturer's name           Model number         HP 0     Volts  
   Length of drop Pipe    ft.    Capacity    g.p.m       Type     Material   

  

 Borehole Geophysics  Yes

 First Bedrock  St.Peter Sandstone 
 Last Strat  St.Peter Sandstone 

Aquifer  St.Peter  

Depth to Bedrock  120  ft.

  Abandoned Wells  Does property have any not in use and not sealed well(s)?      Yes       No  

  Variance  Was a variance granted from the MDH for this well?      Yes       No  
  Well Contractor Certification 

Renner E.H. & Sons  02015

License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 165578 Printed 8/21/2012  
HE-01205-07    

Page 1 of 1Well Log Report - 00165578

8/21/2012http://mdh-agua.health.state.mn.us/cwi/well_log.asp?wellid=0000165578
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Minnesota Unique Well No.  

  

165584  
County Hennepin

Quad Minneapolis South

Quad ID 104A

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING RECORD 

Minnesota Statutes Chapter 103I 
 

Entry Date 08/24/1991

Update Date 09/11/1991

Received Date

  Well Name U.S.G.S WELL NO. 129 
 Township Range Dir Section Subsections Elevation 913  ft. 

117 21 W 21 BCDDAA Elevation Method 7.5 minute topographic map (+/- 
5 feet) 

Well Depth Depth Completed Date Well Completed 

122 ft.   122 ft. 10/23/1979 

  Drilling Method  --

  Well Address

    3984 ALABAMA   
    ST LOUIS PARK MN 

 
 Geological Material Color Hardness From To

  TOP SOIL BLACK 0 5
  CLAY YELLOW 5 15
  CLAY & GRAVEL YELLOW 15 97
  GRAVEL & SAND VARIED 97 103
  LIME & SAND & GRAVEL VARIED 103 117
  SANDSTONE 117 122

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 

  From  Ft.  to  Ft. 

  Use    Test well    

  Casing Type      Joint  No Information   Drive Shoe?    Yes   No   Above/Below  0  ft. 

  Casing Diameter  Weight     Hole Diameter

    4   in. to     118  ft.      lbs./ft.   
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  stainless steel 
 
  Diameter   Slot/Gauze Length Set Between

    2     10    5    117   ft.    and   122    ft.

  
  
  Static Water Level 
  24  ft.    from Land surface    Date Measured   10/23/1979  
  PUMPING LEVEL (below land surface) 
  0  ft.   after     hrs. pumping  5   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
   

N O   R E M A R K S 

 
 

 Located by:  Minnesota Geological Survey
Method:  Digitized - scale 1:24,000 or larger 
(Digitizing Table)

 Unique Number Verification:  Information from 
owner

Input Date:  01/01/1990

 System:  UTM - Nad83, Zone15, Meters X:  471901    Y:  4975078

  Grouting Information    Well Grouted?     Yes    No 
   
   
   
   
  Nearest Known Source of Contamination 
     feet      direction       type 

   Well disinfected upon completion?       Yes       No  

  Pump         Not Installed   Date Installed  

   Manufacturer's name           Model number         HP 0     Volts  
   Length of drop Pipe    ft.    Capacity    g.p.m       Type     Material   

  

 First Bedrock  St.Peter Sandstone 
 Last Strat  St.Peter Sandstone 

Aquifer  St.Peter  
Depth to Bedrock  117  ft.

  Abandoned Wells  Does property have any not in use and not sealed well(s)?      Yes       No  

  Variance  Was a variance granted from the MDH for this well?      Yes       No  
  Well Contractor Certification 

Renner E.H. & Sons  02015

License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 165584 Printed 11/7/2012  
HE-01205-07    

Page 1 of 1Well Log Report - 00165584

11/7/2012http://mdh-agua.health.state.mn.us/cwi/well_log.asp?wellid=0000165584
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Minnesota Unique Well No.  

  

434042  
County Hennepin

Quad Minneapolis South

Quad ID 104A

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING RECORD 

Minnesota Statutes Chapter 103I 
 

Entry Date 01/14/2009

Update Date 01/14/2009

Received Date

  Well Name W-410 
 Township Range Dir Section Subsections Elevation   ft. 

117 21 W 17 Elevation Method 

Well Depth Depth Completed Date Well Completed 

185 ft.   125 ft. 09/20/1989 

  Drilling Method  Multiple methods used

  Well Address

    6425 OXFORD ST  
    ST LOUIS PARK MN 55416 

 
 Geological Material Color Hardness From To

  SAND BROWN SOFT 0 15
  CLAYEY SAND BROWN MEDIUM 15 25
  SILTY F. SAND; T. GRAVEL BROWN MEDIUM 25 55
  MED. GRAVEL; T. SAND VARIED HARD 55 78
  PLATTEVILLE LIMESTONE GRAY V.HARD 78 93
  GLENWOOD SHALE GREEN MEDIUM 93 98
  ST. PETER SANDSTONE WHITE SOFT 98 130
  ST. PETER SANDSTONE WHITE SOFT 130 184

  Drilling Fluid 
  Bentonite

  Well Hydrofractured?   Yes   No 

  From  Ft.  to  Ft. 

  Use    Monitor well    

  Casing Type   Steel (black or low carbon)   Joint  Welded   Drive Shoe?    Yes   

No   Above/Below  2.25  ft. 
  Casing Diameter  Weight     Hole Diameter

    18   in. to     90  ft.   70.59   lbs./ft.       18  in. to     90   ft.

    12   in. to     95  ft.   29.56   lbs./ft.       18  in. to     95   ft.

    6   in. to     105  ft.   18.97   lbs./ft.       12  in. to     130   ft.

  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON WIREWOUND      Type   
 
  Diameter   Slot/Gauze Length Set Between

    3     40    85    85   ft.    and   94    ft.

  
  
  Static Water Level 
  25  ft.    from Land surface    Date Measured   09/10/1987  
  PUMPING LEVEL (below land surface) 
  64  ft.   after  30   hrs. pumping  80   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
  R E M A R K S 
  THIS WELL WAS DEEPENED & NEW SCREEN INSTALLED 0-20-1989. 
  ORIGINALLY SCREEN FROM 105-125 FT. 
   
 

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  from     to  105  ft.   2   yrds.

  Grout Material:  from     to  95  ft.   2.75   yrds.

   
  Nearest Known Source of Contamination 
     feet      direction       type 

   Well disinfected upon completion?       Yes       No  

  Pump         Not Installed   Date Installed  

   Manufacturer's name           Model number         HP      Volts  
   Length of drop Pipe    ft.    Capacity    g.p.m       Type     Material   

  

 First Bedrock   
 Last Strat   

Aquifer    
Depth to Bedrock    ft.

  Abandoned Wells  Does property have any not in use and not sealed well(s)?      Yes       No  

  Variance  Was a variance granted from the MDH for this well?      Yes       No  
  Well Contractor Certification 

Bergerson-Caswell  27058 GLENN/TONY 

License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 434042 Printed 11/7/2012  
HE-01205-07    

Page 1 of 1Well Log Report - 00434042

11/7/2012http://mdh-agua.health.state.mn.us/cwi/well_log.asp?wellid=0000434042
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Minnesota Unique Well No.  

  

434045  
County Hennepin

Quad Minneapolis South

Quad ID 104A

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING RECORD 

Minnesota Statutes Chapter 103I 
 

Entry Date

Update Date 01/14/2009

Received Date

  Well Name W-420 
 Township Range Dir Section Subsections Elevation   ft. 

117 21 W 17 Elevation Method 

Well Depth Depth Completed Date Well Completed 

67 ft.   67 ft. 10/12/1987 

  Drilling Method  Non-specified Rotary

  Well Address

        
    ST LOUIS PARK MN 55614 

 
 Geological Material Color Hardness From To

  SAND & TOP SOIL BLACK SOFT 0 2
  SAND, T. GRAVEL & SILT BROWN V.SOFT 2 5
  PEAT BLACK V.SOFT 5 15
  SILTY CLAY-ORGANIC WHITE SOFT 15 20
  COARSE SAND & GRAVEL BROWN MEDIUM 20 35
  COARSE GRAVEL, T. SAND VARIED MEDIUM 35 67

  Drilling Fluid 
  Bentonite

  Well Hydrofractured?   Yes   No 

  From  Ft.  to  Ft. 

  Use    Monitor well    

  Casing Type   Steel (black or low carbon)   Joint  Welded   Drive Shoe?    Yes   

No   Above/Below  2.5  ft. 
  Casing Diameter  Weight     Hole Diameter

    6   in. to     40  ft.   18.97   lbs./ft.       12  in. to     40   ft.

    12   in. to     40  ft.   49.56   lbs./ft.       12  in. to     67   ft.

  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON WIREWOUND      Type   
 
  Diameter   Slot/Gauze Length Set Between

    6     70       40   ft.    and   57    ft.
    6     70       62   ft.    and   67    ft.

  
  Static Water Level 
  11  ft.    from Land surface    Date Measured   08/25/1987  
  PUMPING LEVEL (below land surface) 
  30  ft.   after  72   hrs. pumping  200   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
  R E M A R K S 
  WEST WELL W-420 TV BY SUMMITT ENVIRONMENTAL JUNE 2001. 
   
 

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  from     to  35  ft.   0.75   yrds.

   
   
  Nearest Known Source of Contamination 
     feet      direction       type 

   Well disinfected upon completion?       Yes       No  

  Pump         Not Installed   Date Installed 10/12/1987 

   Manufacturer's name GRUNDFOS           Model number SP6-10         HP 2     Volts 200 
   Length of drop Pipe 42   ft.    Capacity 25   g.p.m       Type  Submersible   Material   

  

 First Bedrock   
 Last Strat   

Aquifer    
Depth to Bedrock    ft.

  Abandoned Wells  Does property have any not in use and not sealed well(s)?      Yes       No  

  Variance  Was a variance granted from the MDH for this well?      Yes       No  
  Well Contractor Certification 

Bergerson-Caswell  27058 HOLMAN, G. 

License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 434045 Printed 11/7/2012  
HE-01205-07    

Page 1 of 1Well Log Report - 00434045

11/7/2012http://mdh-agua.health.state.mn.us/cwi/well_log.asp?wellid=0000434045
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Minnesota Unique Well No.  

  

434044  
County Hennepin

Quad Minneapolis South

Quad ID 104A

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING RECORD 

Minnesota Statutes Chapter 103I 
 

Entry Date

Update Date 01/14/2009

Received Date

  Well Name W-421 
 Township Range Dir Section Subsections Elevation   ft. 

117 21 W 17 Elevation Method 

Well Depth Depth Completed Date Well Completed 

84 ft.   84 ft. 10/12/1987 

  Drilling Method  Non-specified Rotary

  Well Address

        
    ST LOUIS PARK MN 55416 

 
 Geological Material Color Hardness From To

  SAND & TOP SOIL BLACK SOFT 0 2
  SAND, T. GRAVEL & SILT BROWN V.SOFT 2 5
  PEAT BLACK V.SOFT 5 15
  SILTY CLAY-ORGANIC WHITE SOFT 15 20
  COARSE SAND & GRAVEL BROWN MEDIUM 20 35
  COARSE GRAVEL VARIED MEDIUM 35 67
  PLATTEVILLE LIMESTONE ORN/GRN V.HARD 67 84

  Drilling Fluid 
  Bentonite

  Well Hydrofractured?   Yes   No 

  From  Ft.  to  Ft. 

  Use    Monitor well    

  Casing Type   Steel (black or low carbon)   Joint  Welded   Drive Shoe?    Yes   

No   Above/Below  2.5  ft. 
  Casing Diameter  Weight     Hole Diameter

    12   in. to     20  ft.   49.56   lbs./ft.       12  in. to     20   ft.

    6   in. to     67  ft.   18.97   lbs./ft.       12  in. to     67   ft.

  Open Hole    from 67  ft.    to    84  ft. 
  Screen NO        Make       Type   
 
  Diameter   Slot/Gauze Length Set Between

  
  
  
  Static Water Level 
  11  ft.    from Land surface    Date Measured   08/25/1987  
  PUMPING LEVEL (below land surface) 
  40  ft.   after  48   hrs. pumping  50   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
  R E M A R K S 
  EAST WELL W-421 TV BY SUMMITT ENVIRONMENTAL JUNE 2001. 
   
 

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  Neat Cement from     to  67  ft.   1   yrds.

   
   
  Nearest Known Source of Contamination 
     feet      direction       type 

   Well disinfected upon completion?       Yes       No  

  Pump         Not Installed   Date Installed 10/12/1987 

   Manufacturer's name GRUNDFOS           Model number SP6-10         HP 2     Volts 200 
   Length of drop Pipe 42   ft.    Capacity 25   g.p.m       Type  Submersible   Material  Steel (black or low 
carbon) 

  

 First Bedrock   
 Last Strat   

Aquifer    
Depth to Bedrock    ft.

  Abandoned Wells  Does property have any not in use and not sealed well(s)?      Yes       No  

  Variance  Was a variance granted from the MDH for this well?      Yes       No  
  Well Contractor Certification 

Bergerson-Caswell  27058 HOLMAN, G. 

License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 434044 Printed 11/7/2012  
HE-01205-07    
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Minnesota Unique Well No.  

  

434043  
County Hennepin

Quad Minneapolis South

Quad ID 104A

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING RECORD 

Minnesota Statutes Chapter 103I 
 

Entry Date

Update Date 01/14/2009

Received Date

  Well Name  
 Township Range Dir Section Subsections Elevation   ft. 

117 21 W 17 Elevation Method 

Well Depth Depth Completed Date Well Completed 

78 ft.   78 ft. 10/12/1987 

  Drilling Method  Non-specified Rotary

  Well Address

    6425 OXFORD ST  
    ST LOUIS PARK MN 55416 

 
 Geological Material Color Hardness From To

  SAND BROWN SOFT 0 15
  CLAYEY SAND BROWN MEDIUM 15 25
  SILTY F. SAND; T. GRAVEL BROWN MEDIUM 25 55
  MED. GRAVEL; T. SAND VARIED HARD 55 78

  Drilling Fluid 
  Bentonite

  Well Hydrofractured?   Yes   No 

  From  Ft.  to  Ft. 

  Use    Monitor well    

  Casing Type   Steel (black or low carbon)   Joint  Welded   Drive Shoe?    Yes   

No   Above/Below  2.5  ft. 
  Casing Diameter  Weight     Hole Diameter

    12   in. to     20  ft.   49.56   lbs./ft.       12  in. to     20   ft.

    6   in. to     53  ft.   18.97   lbs./ft.       12  in. to     78   ft.

  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON WIREWOUND      Type   
 
  Diameter   Slot/Gauze Length Set Between

    6     40    25    53   ft.    and   78    ft.

  
  
  Static Water Level 
  25  ft.    from Land surface    Date Measured   09/10/1987  
  PUMPING LEVEL (below land surface) 
  42  ft.   after  72   hrs. pumping  90   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
   

N O   R E M A R K S 

 
 

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  from     to  48  ft.   0.5   yrds.

   
   
  Nearest Known Source of Contamination 
     feet      direction       type 

   Well disinfected upon completion?       Yes       No  

  Pump         Not Installed   Date Installed 10/12/1987 

   Manufacturer's name GRUNDFOS           Model number SP16-5         HP 5     Volts 200 
   Length of drop Pipe 42   ft.    Capacity 50   g.p.m       Type  Submersible   Material  Steel (black or low 
carbon) 

  

 First Bedrock   
 Last Strat   

Aquifer    
Depth to Bedrock    ft.

  Abandoned Wells  Does property have any not in use and not sealed well(s)?      Yes       No  

  Variance  Was a variance granted from the MDH for this well?      Yes       No  
  Well Contractor Certification 

Bergerson-Caswell  27058

License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 434043 Printed 11/7/2012  
HE-01205-07    
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Minnesota Unique Well No.  

  

463012  
County Hennepin

Quad

Quad ID

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING RECORD 

Minnesota Statutes Chapter 103I 
 

Entry Date 05/12/1995

Update Date 03/26/2012

Received Date

  Well Name JORVIG PARK 
 Township Range Dir Section Subsections Elevation   ft. 

117 21 W 16 Elevation Method 

Well Depth Depth Completed Date Well Completed 

114 ft.   114 ft. 04/29/1991 

  Drilling Method  --

  Well Address

     JORVIG PARK   
     MN 

 
 Geological Material Color Hardness From To

  TOP SOIL BLACK 0 5
  CLAY BROWN 5 15
  GRAVEL BROWN 15 38
  SILT GRAY 38 40
  CLAY ROCKS GRAY 40 45
  CLAY BROWN 45 48
  MED. SAND GRAY 48 65
  SILT GRAY 65 80
  CLAY, FINE SAND GRAY 80 95
  RUBBLE GRY/TAN 95 108
  SHALE, LIMESTONE GRAY 108 112
  SHALE LT. GRN 112 112

  Drilling Fluid 
  Bentonite

  Well Hydrofractured?   Yes   No 

  From  Ft.  to  Ft. 

  Use    Monitor well    

  Casing Type   Steel (black or low carbon)   Joint  Welded   Drive Shoe?    Yes   

No   Above/Below  2.5  ft. 
  Casing Diameter  Weight     Hole Diameter

    6   in. to     99.4  ft.   10.79   lbs./ft.       12  in. to     112   ft.

  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  stainless steel 
 
  Diameter   Slot/Gauze Length Set Between

         15    15.3    97   ft.    and   112    ft.

  
  
  Static Water Level 
    ft.    from     Date Measured     
  PUMPING LEVEL (below land surface) 
    ft.   after     hrs. pumping     g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
   

N O   R E M A R K S 

 
 

  Grouting Information    Well Grouted?     Yes    No 

   
  Grout Material:  Neat Cement from     to  109  ft.   24   

   
   
  Nearest Known Source of Contamination 
     feet      direction       type 

   Well disinfected upon completion?       Yes       No  

  Pump         Not Installed   Date Installed  

   Manufacturer's name           Model number         HP      Volts  
   Length of drop Pipe    ft.    Capacity    g.p.m       Type     Material   

  

 First Bedrock   
 Last Strat   

Aquifer    
Depth to Bedrock    ft.

  Abandoned Wells  Does property have any not in use and not sealed well(s)?      Yes       No  

  Variance  Was a variance granted from the MDH for this well?      Yes       No  
  Well Contractor Certification 

Renner E.H. Well  71015 PRAUGHT,V. 

License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 463012 Printed 11/7/2012  
HE-01205-07    
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Minnesota Unique Well No.  

  

538134  
County Hennepin

Quad Minneapolis South

Quad ID 104A

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING RECORD 

Minnesota Statutes Chapter 103I 
 

Entry Date 08/08/1994

Update Date 08/29/2012

Received Date

  Well Name GRADIENT CONTROL WELL 
 Township Range Dir Section Subsections Elevation   ft. 

117 21 W 17 Elevation Method 

Well Depth Depth Completed Date Well Completed 

94 ft.   94 ft. 07/14/1994 

  Drilling Method  Cable Tool

  Well Address

    100 GORHAM AV  
    ST LOUIS PARK MN 

 
 Geological Material Color Hardness From To

  SAND/GRAVEL BROWN MEDIUM 0 9
  BLDS/CEMENT BROWN MEDIUM 9 13
  GRAVEL BROWN MEDIUM 13 17
  SAND/GRAVEL BROWN MEDIUM 17 48
  SAND--FINE GRAY SOFT 48 58
  SAND & GRAVEL GRAY MEDIUM 58 80
  CLAY/SILT/GRAVEL GRAY MEDIUM 80 90
  SAND/GRAVEL GRAY MEDIUM 90 94
  LIMESTONE TAN HARD 94 94

  Drilling Fluid 
  Water

  Well Hydrofractured?   Yes   No 

  From  Ft.  to  Ft. 

  Use    Other (specify in remarks)    

  Casing Type   Steel (black or low carbon)   Joint  Welded   Drive Shoe?    Yes   

No   Above/Below  0  ft. 
  Casing Diameter  Weight     Hole Diameter

    6   in. to     58  ft.      lbs./ft.       7  in. to     94   ft.

  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  stainless steel 
 
  Diameter   Slot/Gauze Length Set Between

    6         36    58   ft.    and   94    ft.

  
  
  Static Water Level 
  40  ft.    from Land surface    Date Measured   07/14/1994  
  PUMPING LEVEL (below land surface) 
  40  ft.   after     hrs. pumping  150   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
   

N O   R E M A R K S 

 
 

  Grouting Information    Well Grouted?     Yes    No 

   
  Grout Material:  Neat Cement from   0  to  2  ft.   1   bags

   
   
  Nearest Known Source of Contamination 
     feet      direction       type 

   Well disinfected upon completion?       Yes       No  

  Pump         Not Installed   Date Installed  

   Manufacturer's name           Model number         HP 0     Volts  
   Length of drop Pipe    ft.    Capacity    g.p.m       Type     Material   

  

 First Bedrock   
 Last Strat   

Aquifer  Quat. Water Table Aquifer  
Depth to Bedrock  94  ft.

  Abandoned Wells  Does property have any not in use and not sealed well(s)?      Yes       No  

  Variance  Was a variance granted from the MDH for this well?      Yes       No  
  Well Contractor Certification 

Renner E.H. Well  71015 PRAUGHT, V. 

License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 538134 Printed 11/7/2012  
HE-01205-07    

Page 1 of 1Well Log Report - 00538134

11/7/2012http://mdh-agua.health.state.mn.us/cwi/well_log.asp?wellid=0000538134
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Appendix F. Capture Zone Analyses 

 
  

  
 

The EPA’s six step method for evaluating capture zones is summarized above. These steps were 
performed for the capture zones presented in the 2011 Annual Monitoring Report and Figures 13 and 14 of 
this cessation request. Elements of these evaluation steps are contained in Sections 1 through 3 of this 
report: 

• Step 1, Review site data – see Section 2. 
• Step 1, Site conceptual model – see Section 3.1. 
• Step 1, Remedy objectives – see Section 1.2 and Table 1. 
• Step 2, Target capture zone – see Section 3.3. 
• Step 3, Interpret water levels – see Section 3.3. 
• Step 4, Calculations and modeling – see Section 3.3. 
• Step 5, Evaluate concentration trends – see Section 2. 
• Step 6, Interpret capture, assess uncertainties – see Section 3.3. 

The hydraulic gradient and hydraulic conductivity data used to perform the specific calculations which were 
used to draw the capture zones are discussed below. The pumping rates and aquifer thicknesses used to 
calculate the width of the capture areas were provided in the 2011 Annual Monitoring Report and are 
summarized in Table C-1. 

  



C.1 Drift Aquifer Wells W420 and W439 
Hydraulic gradient  

The Drift Aquifer hydraulic gradient is shown by the head difference between upgradient and downgradient 
wells unaffected by pumping. According to USGS Water Supply Paper 2211 (USGS, 1983) the gradient in 
the Drift Aquifer was approximately 10 feet per mile or 0.002 feet per foot.  

Water level measurements made during Reilly Site groundwater monitoring are consistent with the literature 
values for hydraulic gradient and the direction of groundwater flow to the east southeast. For example, as 
shown in Table 7, well P309 had a water level elevation of approximately 881.44 feet MSL on September 
25, 2012 and well W128 had a water level of approximately 875.05 feet MSL. These wells are 
approximately 3000 feet apart, thus the gradient between them is slightly greater than 0.002. Other pairs of 
wells show hydraulic gradients that vary from 0.001 to 0.002 using the data in Table 7. 

Hydraulic Conductivity 

Values for the hydraulic conductivity in the Drift Aquifer can vary by several orders of magnitude. For 
example, the Metropolitan Council groundwater model (Metro Model 2) identified horizontal hydraulic 
conductivity for Quaternary deposits at 20 ft/day to 240 ft/day with a mean of 80 ft/day. The aquifer test 
conducted shortly after well W420 was drilled indicated an estimated hydraulic conductivity of approximately 
233 ft/day. However, the heterogeneous nature of the glacial material is not well mapped and the three 
dimensional pattern of high and low conductivities is poorly known. As a result, the mean value of hydraulic 
conductivity was estimated to be the best approximation of natural conditions to calculate a capture zone 
around wells W420 and W439. Note that calculating the capture zone width using a hydraulic conductivity of 
233 ft/day rather than 80 ft/day (and leaving all other parameters the same) would result in a width of 275 
feet rather than the 800 feet shown in Figure 13. 

C.2 Platteville Aquifer Well W421 
Hydraulic gradient  

A hydraulic gradient of 0.002 was used to calculate a Platteville Aquifer capture zone for well W421 in Table 
C-1, below. Water elevation measurements made in 2012 (Table 7) show approximately 10 feet of head 
difference between wells W22 on site, and well W121 approximately one mile downgradient. 

The Platteville Aquifer is not hydraulically separated from the drift by a laterally persistent confining layer, 
although in some locations the basal drift contains till which can influence heads, water flow, and 
contaminant migration. The reversal in water level elevations at wells W9 and W18 during pumping versus 
non –pumping conditions at well W420 is and example of this influence.  In the area being monitored, from 
the Reilly Site eastward and southward to Highway 100, there is little difference between the water level 
elevations or the hydraulic gradient in the Drift and Platteville Aquifers. This is shown below by recent water 
level measurements made in several pairs of wells completed in the Drift and Platteville. Table 7 shows less 
than 1.0 feet of head difference between co-located pairs of Drift and Platteville Aquifer wells (e.g., 
W101/W117, W427/W428, W128/W121, W9/W18, and W136/W131). Of these five pairs of wells, the only 
upward gradient was measured at wells W9/W18. One other pair of Drift and Platteville Aquifer wells was 
measured – P109/W20 - and it showed over four feet of head difference between wells. This unexpected 
head difference is unexplained at present, but could be due to damage to the Glenwood confining layer 
during drilling. There has typically been over three feet of head difference at this pair of wells dating back to 
the start of monitoring for the CD-RAP in 1988. 

Hydraulic Conductivity 

The hydraulic conductivity in the Platteville Aquifer can vary even more significantly than it does in the Drift 
Aquifer from place to place and in different directions at any one place. For example, a recent study 



calculated hydraulic conductivities of six Platteville wells ranging between 300 ft/day and 47,000 ft/day 
(“Hydrostratigraphy of a fractured, urban aquitard”, Anderson, Runkel, and Tipping of the MGS. GSA Field 
Guide 24, GSA Annual Meeting, October 13, 2011). Even the aquifer thickness is debatable due to the 
degree of hydraulic connection between the Drift and Platteville Aquifers, which would tend to increase the 
effective aquifer thickness, and due to the secondary porosity in the Platteville Limestone which may provide 
significant flow pathways through relatively small bedding plane solution features. Anderson, et al. on the 
GSA Field Trip noted that most of the water in area springs was contained in bedding plane channels of the 
Hidden Falls member of the Platteville Limestone that were measurable in inches. 

The estimated capture area of well W421 is approximately 800 feet wide using a pumping rate of 31 gallons 
per minute, a hydraulic conductivity of 187 ft/day, a gradient of 0.002 and an aquifer thickness of 20 feet. 
The value for hydraulic conductivity was derived from the 1988 pump test at well W421. 

C.3 St. Peter Aquifer Well W410 

Hydraulic gradient  

The hydraulic gradient in the St. Peter Aquifer is 10 feet per mile (0.002) according to USGS WRI Report 
90-4150. Due to the large area of capture exhibited by well W410, there may be no pairs of wells currently 
monitored that are uninfluenced by the pumping. However, measurements made in wells prior to the start of 
pumping support the literature value for hydraulic gradient. The St. Peter Aquifer Remedial Investigation 
Plan submitted in October 1987 in accordance with Section 8.1 of the CD-RAP includes water level 
measurements made by MPCA on January 24, 1985 (Table 3). The head difference between wells W14 
(water elevation = 878.46) and P116 (water elevation = 864.84) located approximately 7000 downgradient, 
was 13.62 feet. This equates to a gradient of just under 0.002. 

Hydraulic Conductivity 

According to the Draft Metro Model 2 Technical Report (October 2009) the horizontal hydraulic conductivity 
of the St. Peter Aquifer varies from a minimum of 1 foot per day to a maximum of approximately 50 feet per 
day, with a mean value of approximately 13 feet per day. This mean value was used in the calculation 
presented in Table C-1. 

Table C-1. Capture Area Calculations 

Q=kiA where A is the cross sectional area (width * thickness) of the aquifer supplying water to the well. 

So, Q=kiwb, and solving for w, w=Q/kib 

Well ID 
Pumping Rate 

(Q), gpm 
Q, 

ft3/day 

Hydraulic 
Conductivity (k), 

ft/day Gradient (i) 

Aquifer 
Thickness (b), 

ft 
Capture Area 
Width (w), ft 

   

W410 53 10,203 13 0.002 100 3,924    

W420 40 7,701 80 0.002 60 802    

W421 31 5,968 187 0.002 20 798    

W439 58 11,166 80 0.002 60 1,163    
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Figure G1
City of St. Louis Park, Minnesota

File:  20121029_bv1.mxd
Summit Proj. No.:  0987-0009
Plot Date:  10-29-12
Arc Operator:  JED
Reviewed by:  PRB

BURIED VALLEY EXTENT IN 1965

²0 10.5 Miles

Map adapted from M-001 Bedrock geologic map, Minneapolis, St. Paul and vicinity,Payne, C.M., Minnesota Geological Survey, 1965.

Reilly Site

Legend
XY W414

Buried Bedrock Extent - WSP2211



Figure G2
City of St. Louis Park, Minnesota

File:  20121029_bv1.mxd
Summit Proj. No.:  0987-0009
Plot Date:  10-29-12
Arc Operator:  JED
Reviewed by:  PRB

ALLEGED BURIED VALLEY EXTENT IN 1986

²0 10.5 Miles

Map adapted from M-055 Bedrock geologic and topographic maps of the seven-county Twin Cities Metropolitan Area, Minnesota,Jirsa, M.A.,
Olsen, B.M.,Bloomgren, B.A., Minnesota Geological Survey, 1986.

Reilly Site

Legend
XY W414

Buried Bedrock Extent - WSP2211



Figure G3
City of St. Louis Park, Minnesota

File:  20121029_bv.mxd
Summit Proj. No.:  0987-0007
Plot Date:  10-29-12
Arc Operator:  JED
Reviewed by:  PRB

ALLEGED BURIED VALLEY EXTENT IN 2000

²0 10.5 Miles

Map adapted from M-104 Bedrock geology and structure of the seven-county Twin Cities Metropolitan Area, Minnesota Mossler, J.H.,Tipping, R.G,
Minnesota Geological Survey, 2000.

Reilly Site

Legend
XY W414

Buried Bedrock Extent - WSP2211
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This plan describes new Drift and Platteville Aquifer monitoring wells to serve as sentry wells downgradient 
of wells W420 and W421. The new wells will help delineate the current extent of PAH in groundwater that 
exceeds MDH HRLs/HBVs and will allow an evaluation of water quality changes under non-pumping 
conditions in the future. The wells will be installed by a licensed water well contractor in accordance with the 
Minnesota Department of Health well code. In order to compare analytical results to the proposed 
cessation/resumption criteria, samples will be analyzed for priority pollutant PAH in accordance with the 
2013 Quality Assurance Project Plan.  

Well Location  

Figure 15 shows the area around wells W420 and W421 including the City-owned property at the 
groundwater treatment facility (GTF). Existing well W33R is the proposed St. Peter Aquifer sentry well and it 
is located on the GTF property. The proposed location of the new Drift and Platteville Aquifer wells is 
adjacent to well W33R. Once the wells are installed and developed, a groundwater sample will be collected 
from each well and analyzed for priority pollutant PAH. The analytical results will be compared to the MDH 
HRLs/HBVs. If the groundwater samples are below the MDH HRLs/HBVs then that location will be 
appropriate for continued monitoring as sentry wells. If the groundwater samples are above the MDH 
HRLs/HBVs, it will be necessary to move further downgradient. Figure 15 shows locations A, B, and C for 
Drift and/or Platteville Aquifer monitoring wells. It is possible that the extent of the plume is different in the 
two aquifers.  

The City will continue to install monitoring wells down gradient as needed to find the appropriate sentry well 
location. Water quality analyses will confirm the status of each well drilled and indicate the need for 
additional wells. Locations A, B, and C shown on Figure 15 are on City-owned property along the right of 
way for the Highway 7 south frontage road. The intent is to finalize the sentry well installations prior to 
cessation of pumping at wells W420 and W421. 

Well Drilling and Construction 

The wells will be drilled using a rotosonic rig with a five or ten-foot core barrel. The well completion details 
will mimic the wells installed by EPA for the VOC study. Well completion logs for the EPA wells are included 
in Appendix E. The Platteville well will be installed first and will use two-inch diameter low-carbon steel riser 
pipe and a 10-foot stainless steel screen in the Platteville Aquifer. Only the top ten feet of Platteville will be 
drilled. This amount was shown to be protective of the Glenwood confining layer during the recent 
geotechnical borings for the Louisiana Avenue and Highway 7 intersection project. The Platteville is 
approximately 17 feet thick in this area according to the logs for W33R and W421. The total Platteville 
Aquifer well depth is expected to be approximately 85 feet deep. 

The Drift Aquifer monitoring well will be installed adjacent to the Platteville well and will be completed with 
two-inch diameter low-carbon steel riser pipe and a 10-foot long, 10-slot stainless steel screen installed in 
the sand and gravel of the middle drift as defined by USGS Water Supply Paper 2211. The total Drift Aquifer 
well depth is expected to be approximately 35 feet deep. Other design details for both new wells, as noted 
on the EPA well logs, include silica sand filter pack around the screens, neat cement and bentonite grout 
annual seal, concrete surface seal, and protective casing with lock. 
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